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BUENS  AND  SCALDS. 


BURNS  and  scalds  are,  beyond  all  comparison,  the  most  com- 
monly fatal  injuries  which  occur  in  civil  life;*  and  the 
liability  to  this  accident  appears  to  have  been  largely  increased 
of  late  years,  by  the  extended  use  of  steam  machinery,  the  in- 
vention and  universal  employment  of  lucifer-matches,  and  the 
-nature  of  the  modern  materials  and  fashion  of  female  dress. 
They  are  also,  of  all  accidents,  those  vrhich  involve  the  most 
agonising  pain  and  the  most  protracted  suffering;  and  they 
frequently  condemn  the  unhappy  patient  to  a  lifelong  mutilation 
of  the  most  repulsive  and  distressing  kind  :  they  are  surrounded 
in  every  period  of  their  course  by  dangers,  against  which  con- 
stant precaution  must  be  taken  :  they  require  sedulous  attention 
to  procure  the  healing  of  vast  ulcerated  surfaces,  to  prevent  de- 
formity, to  support  the  patient's  strength,  to  obviate  or  cure 
visceral  mischief :  and  they  often  offer  most  gratifying  rewards 
to  skill  and  patience,  even  in  cases  where  ulceration  has  been 
pronounced  incurable,  or  deformity  condemned  as  irremediable. 
For  all  these  reasons  they  deserve  a  more  attentive  consideration 
than  they  usually  receive  from  either  students  or  practitioners 
of  surgery. 

These  injuries  have  been  variously  classified  into  four  divisions 
by  Heister  and  Callisen,t  into  six  by  Dupuytren,J  and  various 
other  divisions  have  been  proposed ;  all  of  them  indicating  the 
depth  of  tissue  implicated  in  the  injury.  Of  these,  Dupuytren's 
is  the  one  which  is  most  widely  accepted,  and  which  seems  at 
once  the  most  complete  and  the  most  practical.  I  shall  there- 
fore follow  it  in  this  essay,  merely  observing  that,  although  of 

*  Mr.  Crompton  quotes  the  following  statement  from  the  Registrar-General's 
report  for  1845  :  '  Whilst  3,305  persons  were  killed  in  one  year  by  every  kind 
of  mechanical  injury,  in  the  same  period  3,057  were  lost  by  fire,  viz.  148  by 
explosions,  2,577  by  burns,  and  332  by  scalds.' — Trims,  of  the  Promicial  Med. 
and  Surg.  Ass.  vol.  xviii.  p.  19. 

t  See  Frank,  Lehrbuch  der  Chirurgie,  1849,  vol.  i.  p.  340. 

X  Leqons  Orales,  Szc,  Paris,  1839,  vol.  iv.  p.  508. 
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great  utility,  it  does  not,  and  is  not  intended  to,  embrace  all  the 
elements  necessary  for  prognosis  and  treatment.  It  indicates 
the  de-ptli  of  the  burn  at  its  deepest  part ;  but  another,  and 
perhaps  even  more  important,  consideration  is  the  extent  of  the 
burnt  surface — a  matter  which  necessarily  eludes  formal  classifi- 
cation. 

The  six  classes,  then,  into  which  the  great  French  surgeon 
divided  burns  and  scalds  are  these :  First,  Erythema,  or  super- 
ficial irritation  {'phlogose ')  of  the  skin,  without  formation  of 
phlyctense.  Second,  Cutaneous  inflammation,  with  separation  of 
the  epidermis,  and  formation  of  vesicles  filled  with  serosity. 
Third,  Destruction  of  the  papillae  and  part  of  the  thickness  of 
the  skin.  Fourth,  Disorganisation  of  the  entire  skin  down  to 
the  subcutaneous  cellular  tissue.  Fifth,  The  conversion  into 
eschars  of  all  the  superficial  parts,  and  of  the  muscles  down  to 
a  distance  more  or  less  considerable  from  the  bone.  Sixth,  The 
carbonisation  of  the  whole  thickness  of  the  burnt  part.  Of  course, 
burns,  which  according  to  this  classification  are  described  as  of 
a  particular  degree,  will  often,  and  indeed  usually,  involve  all 
the  lower  degrees  as  we  proceed  further  from  the  spot  at  which 
the  burn  has  been  most  intense. 

The  first  degree  is  characterised  by  mere  superficial  redness, 
fading  without  any  definite  edge  into  the  natural  skin,  and  by  a 
tingling  sensation,  and  often  intense  tenderness  to  the  touch. 
The  injuries  of  this  kind  which  surgeons  have  to  treat  (for  the 
slighter  cases  are  seldom  brought  under  medical  care)  are  often 
very  extensive :  being  produced  by  the  sudden  and  transient 
application  of  flame  over  a  great  part  of  the  body,  as  in  explo- 
sions of  gas.  They  are  then  very  grave  accidents  from  the  de- 
pressing influence  which  is  exerted  upon  the  brain  and  heart, 
although  in  all  such  cases  the  local  injury  is  not  formidable,  since 
no  sloughing  is  to  be  apprehended.  The  epidermis  will  remain 
to  protect  the  surface  of  the  true  skin  till  a  fresh  layer  is  pro- 
duced, when  it  separates,  and  the  case  is  at  an  end. 

In  the  second  degree,  the  local  injury  has  been  carried  a  little 
farther,  and  the  sudden  afflux  of  blood  to  the  surface  of  the  cutis 
has  been  relieved  by  the  transudation  of  the  serum  from  its 
vessels,  forming  bullae.  Here  the  skin  is  in  more  danger  than 
in  the  former  case,  since  the  detached  epidermis  is  very  liable  to 
be  peeled  off,  especially  in  extensive  scalds,  where  the  detach- 
ment is  often  very  considerable,  and  where  it  is  not  rare  to  see 
a  glove  of  epidermis  separate  from  the  hand  or  foot  of  a  patient, 
just  as  it  does  from  a  macerated  subject. 
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In  the  third  and  fourth,  degrees  of  burn,  the  true  skin  is  in- 
volved, partially  in  the  former,  and  in  its  whole  thickness  in  the 
latter.  It  is  a  matter  of  importance  to  distinguish  these  two 
varieties  from  each  other,  in  reference  to  the  question  of  the 
probability  of  resulting  deformity;  but  it  must  be  confessed  that 
it  is  not  always  possible  at  first.  The  surface  in  both  is  burnt 
dead,  and  is  hard,  tough,  parchment-like,  mottled  with  the 
debris  of  the  blood  which  was  contained  in  the  tissues,  and  vary- 
ing in  colour  in  different  cases :  this  variation  depending  eithey 
upon  differences  in  the  agent  by  which  the  accident  has  been 
produced,  or  upon  other  causes  difficult  of  determination. 
Beneath  this  eschar  lies,  in  the  former  case,  the  deeper  part  of 
the  cutis,  not  disorganised,  but  in  the  commencing  stage  of  the 
inflammation  which  is  a  necessary  consequence  in  the  separation 
of  the  slough  ;  in  the  latter,  merely  the  loose  subcutaneous  cel- 
lular tissue,  which  is  itself  in  most  cases  somewhat  frizzled  by 
the  heat.  The  cellular  tissue  therefore  generally  contracts  to 
some  extent,  so  that  the  skin  around  the  eschar  is  more  puckered 
in  the  severer  than  in  the  less  serious  injury;  and  the  eschar 
also  in  the  former  has  a  denser  and  more  parchment-like  appear- 
ance than  in  the  latter.  It  is  difficult  to  give  an  idea  of  this  by 
description ;  but  those  who  are  familiar  with  these  injuries  soon 
acquire  a  tolerable  idea  of  the  depth  of  the  eschar  from  its  out- 
ward aspect.  To  these  signs  of  difference  Dupuytren  adds,  that 
the  pain  on  pressing  the  burnt  part  is  much  greater  when  the 
burn  does  not  involve  the  whole  skin,  and  therefore  the  sensitive 
cutis  receives  the  transmitted  impression,  than  where  the  whole 
skin  is  destroyed,  and  the  pressure  is  received  by  the  less  sen- 
sitive cellular  tissue.  This  symptom,  however,  varies  so  much 
in  different  persons,  and  is  so  wholly  delusive  in  children,  who 
are  the  most  frequent  subjects  of  burns,*  that  it  cannot  often 

*  The  extract  from  the  Registrar-General's  report,  above  given  (p.  1), 
proceeds  as  follows :  '  Upon  analysing  the  2,909  deaths  by  burns  and  scalds, 
there  were  of  Males  between  the  ages  of  five  and  ten     .    .  275 
„     under  the  age  of  five  799 

Total   .    .    .  1074 

Females  between  the  ages  of  five  and  ten  ,    .  528 
„      under  the  age  ot  five  672 

Total    .    .    .  1200 

Total  males  and  females  under  ten  years  2,274 ;  leaving  the  small  proportion  of 
635  for  both  sexes  above  the  age  of  ten.'    (Loc.  cit.) 
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establish  the  diagnosis.  If  the  true  skin  is  involved  to  any  ex- 
tent, it  is  best  to  give  a  guarded  answer  vrhen  consulted  as  to 
the  probability  of  deformity  resulting,  at  least  until  the  separa- 
tion of  the  slough  enables  us  to  judge  of  the  depth  of  the  mis- 
chief. When  the  whole  skin  is  destroyed,  it  is  only  by  the 
greatest  care  that  contraction  can  be  prevented  ;  and  when  the 
destruction  involves  any  large  portion  of  it,  some  amount  of  con- 
traction is  inevitable. 

The  deeper  burns  are  far  less  common,  and  the  total  carboni- 
sation of  a  member,  which  constitutes  Dupuytren's  sixth  degree, 
is  fortunately  hardly  ever  met  with,  except  occasionally  in  the 
fingers  and  toes,  since  in  thicker  parts  it  requires  exposure  to 
the  flame  for  a  period  which  almost  involves  the  necessity  of  the 
patient  having  been  utterly  insensible,  or  forcibly  hindered  from 
moving  his  limb,  as  in  the  case  quoted  by  Dupuytren  from 
Eoehe,  where  a  young  man  had  his  leg  jammed  into  a  vessel  of 
molten  metal,  from  which  he  could  not  extricate  it.  In  these 
deep  burns  the  surface  is  utterly  insensible,  charred,  and 
brittle.  The  skin  is  sometimes  shrivelled  up,  allowing  the  dried 
fascise  or  tendons  to  be  seen  through  it ;  and  the  parts  so  charred 
may  be  broken  away  without  pain  to  the  patient.  In  the  burns 
of  the  highest  degree,  any  part  or  the  whole  member  may  be 
removed  within  the  area  of  the  bui'n  without  the  patient  being 
conscious  of  it. 

Etiology. — The  causes  of  burns  and  scalds  exercise  some  in- 
fluence on  the  progress  of  the  case,  and  consequently  should 
always  be  taken  into  account  in  the  prognosis.  The  most 
common,  and  unfortunately  also  one  of  the  most  fatal,  accidents 
of  this  nature,  is  the  prolonged  application  of  flame  to  a  large 
part  of  the  body  by  the  clothes  catching  fire.  The  cause  fur- 
nishes a  considerable  proportion  of  deaths  to  the  yearly  returns 
of  all  our  hospitals,  and  is  very  fatal  in  children.  The  sudden 
explosion  of  gases  is  another  common  injury ;  and,  however 
superficial  such  burns  may  be,  they  should  never  be  looked  upon 
lightly,  as  the  extensive  interference  with  the  functions  of  the 
skin  which  is  thus  caused  is  liable,  as  we  shall  presently  see,  to 
be  followed  by  grave  consequences,  even  in  cases  which  do  not 
prove  immediately  fatal  from  the  shock  and  pain  of  the  accident. 
The  contact  of  molten  and  red-hot  metals,  and  of  substances  at 
a  high  temperature,  which  also  act  chemically  on  the  tissues,  is 
a  cause  of  very  deep  burns,  which  are  sure  to  be  followed  by 
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slougliing.  In  explosions,  the  meclianical  violence  done  to  tlie 
part  lias  also  to  be  taken  into  account ;  and  in  those  of  gun- 
powder we  must  remember  that  the  unconsumed  grains  of  the 
powder  are  projected  into  and  stick  in  the  skin,  conjunctiva, 
&c.,  and  should  be  removed  when  practicable. 

The  heat  of  the  sun,  '  insolation,'  as  Dupuytren  *  terms  it,  is 
asserted  by  him  to  be  occasionally  the  cause,  especially  in  hot 
countries,  of  severe  burns,  several  cases  of  which  have,  he  says, 
been  put  on  record,  in  which  severe  inflammation  ensued,  fol- 
lowed by  gangrene  and  death  on  the  fourth  or  fifth  day.  'No 
reference  is  given,  and  I  am  not  aware  on  what  authority  these 
facts  rest.  The  only  instance  which  I  ever  saw  of  a  person 
being  so  severely  scorched  by  the  sun's  rays  as  to  require  medi- 
cal attendance,  was  during  the  almost  tropical  heat  of  the 
summer  of  1859  in  London,  when  a  young  lad  who  had  been 
exposed  to  the  sun  naked  for  some  time  while  bathing,  was 
admitted  into  St.  George's  Hospital,  with  the  whole  of  the  skin 
of  the  back  burned  in  the  first  degree,  and  large  bullse  raised . 
upon  the  scapulae.    He,  however,  recovered  speedily,  f 

Scalds  are  usually  less  severe  accidents  than  burns,  as  the 
heated  fluid  generally  remains  only  a  short  time  in  contact 
with  the  part ;  so  that  many  of  them  escape  sloughing.  Their 
extent,  however,  often  compensates,  as  it  were,  for  their  super- 
ficiality ;  and  special  circumstances  render  certain  scalds  even 
more  deadly  than  the  other  varieties  of  these  frightful  injuries. 
I  allude  especially  to  those  scalds  of  the  larynx  which  are  not 
uncommon  in  infants  from  swallowing  boiling  water,  or  inhal- 
ing steam  from  the  spout  of  a  kettle  (see  Injukibs  of  the 
Neck). 

Very  deep  and  formidable  injuries  are  often  produced  in  manu- 
factories by  persons  falling  into,  or  being  scalded  by,  liquids 
denser  than  water,  and  which  retain  their  fluidity  at  a  point 
higher  than  that  at  which  water  boils.  These  dense  fluids  seem 
to  adhere  to  the  skin,  and  run  down  it,  causing  a  sort  of  serpi- 
ginous sloughing  ulcer,  very  difiicult  to  heal  on  exposed  surfaces, 
and  which  is  liable  to  follow  the  flexures  of  the  limbs,  when  it 
is  apt  to  be  succeeded  by  adhesions  limiting  their  motion. 

Another  point  of  importance  in  reference  to  the  causes  of 
burns  is,  that  various  bodily  conditions,  principally  connected 


*  Loc.  cit.  p.  506. 
^  t  See  British  Medical  Journal,  1859,  p.  579, 
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with,  morbid  states  of  tlie  brain,  often  occasion  tlie  accident. 
Thus  epilepsy,  apoplexy,  fainting  fits,  and  such-like  affections, 
are  very  common  causes  of  burns.  Drunkenness,  also,  is  a 
fi-equent  occasion  of  this,  as  of  eveiy  other  accident,  and  is  very 
liable,  under  the  combination  of  prostration  and  pain  which 
follows  a  severe  burn,  to  give  rise  to  delirium  tremens.  I  am 
not  aware  that  in  epileptics  the  disease  is  usually,  or  even  often, 
aggravated  by  the  accident ;  at  least,  I  have  seen  several  cases 
in  which  no  such  effect  was  produced ;  nay,  it  has  even  been 
proposed  to  treat  epilepsy  by  '  firing ; '  a  proposal  little  likely  to 
find  favour  in  the  present  day. 

When,  from  any  of  the  foregoing  causes,  such  as  coma, 
intoxication,  or  the  fames  of  charcoal,  complete  insensibility 
has  been  produced,  it  is  possible  that  the  whole  body  should  be 
consumed  gradually  if  the  clothes  accidentally  catch  fire.  The 
sufferers  from  this  accident  are  always  very  fat ;  and  it  is  to  this 
circumstance,  and  not  to  any  fancied  combination  of  alcohol 
with  their  tissues,  that  Dupuytren  is  inclined  to  ascribe  the 
possibility  of  so  singular  an  event.  The  skin  is  dried,  charred,  and 
cracked  by  the  heat,  the  subcutaneous  fat  is  in  the  mean  while 
melted,  and  then  pours  out  from  the  cracks  in  the  skin,  feeding 
the  conflagration,  and  extending  it  in  a  similar  manner  to  other 
parts  of  the  body,  till  at  length  all  that  is  left  of  what  was  so 
lately  a  human  body  is  a  few  ashes,  and  perhaps  some  melted 
fat.  This  is  what  is  called  '  spontaneous  combustion ; '  an 
accident  rare  in  any  form,  and  which  appears  never  to  occur 
really  spontaneously,  but  always  as  the  consequence  of  a  burn. 
The  subject  is  most  graphically  treated  in  the  Legons  orales* 
to  which  I  would  refer  the  reader  for  the  arguments  and  details 
relating  to  a  fact  which  is  too  remote  from  ordinary  experience 
to  possess  much  practical  interest. 

Finally,  I  may  add  that  burns  are  sometimes  produced  by 
the  action  of  lightning  ;  but  the  burn  is  not  usually  a  prominent 
feature  in  such  accidents.  The  whole  subject  of  accidents  from 
lightning  will  be  considered  further  on. 

Prognosis. — The  prognosis  in  burns  and  scalds  depends  in  ge- 
neral on  the  age  of  the  patient,  the  extent  of  the  injury,  and  its 
depth ;  and  the  importance  of  these  particulars  may  be  esti- 
mated in  the  order  in  which  I  have  stated  them.    Children  are 


•  Loc.  cit.  p.  513. 
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peculiarly  liable  to  tlie  numerous  secondary  visceral  complica- 
tions which  will  be  pointed  out  as  being  frequent  sequela3  of 
burns,  and  are  especially  ill-calculated  to  resist  tliem  ;  so  that 
the  risk  of  cerebral  or  thoracic  affections  in  children  is  out  of 
all  proportion  greater,  even  after  comparatively  slight  injuries, 
than  in  grown  people  :  and  it  need  hardly  be  said  that  the 
opposite  extreme  of  life  is  a  condition  in  which  its  impending 
termination  is  liable  to  be  hastened  by  any  injury,  however 
slight.  Hence,  in  both  the  prognosis  is  unfavourable.  The 
extent  of  surface  involved  is  a  very  essential  feature  in  the 
case.  Even  when  the  burn  is  only  of  the  first  or  second  degree, 
the  shock  of  the  application  of  fire  to  a  large  surface,  and  the 
intolerable  pain  which  it  occasions,  renders  the  prognosis 
doubtful ;  and  where  the  substance  of  the  cutis  is  involved  over 
a  large  part  of  the  body,  and  suppuration  must  take  place  along 
the  whole  extent  of  the  wound,  the  chance  of  recovery  is  very 
small.  The  other  primary  considerations  (by  which  I  mean 
considerations  which  influence  our  judgment  as  to  the  pro- 
bability of  death  or  recovery)  are  the  situation  of  the  injury,  and 
the  length  of  time  which  has  elapsed  since  its  infliction.  Burns 
and  scalds  of  the  chest  are  of  all  others  the  most  fatal,  par- 
ticularly in  children ;  those  of  the  abdomen  are  often  followed 
by  peritonitis,  those  of  the  neck  by  laryngeal  inflammation. 
Burns  of  the  scalp  are  very  liable  to  erysipelas  and  diffuse 
inflammation,  but  are  not,  as  far  as  I  have  observed,  so  often 
followed  by  cerebral  mischief  as  we  should  have  expected.'^ 
When  limited  to  the  extremities  or  to  the  back,  where  the 
thick  muscles  serve  as  a  protection  to  the  subjacent  viscera, 
these  injuries  are  far  less  fatal.  The  lapse  of  time  is  always 
a  favourable  feature  in  the  case,  since  the  mortality  from  burns 
exhibits  a  progressive  decline  as  we  advance  farther  from  the 
accident.  But  it  must  not  be  forgotten  that  the  period  of  the 
separation  of  the  slough  brings  with  it  peculiar  dangers  in  burns 
of  the  fifth  degree,  from  haemorrhage  and  the  exposure  of  the 
great  serous  or  synovial  cavities. 

*  A  remarkable  instance  of  the  immunity  wliicli  the  brain  often  enjoys,  even 
in  very  severe  bums  of  the  head,  may  be  found  in  Dr.  Hayward's  Surgical 
Meports,  Boston  (U.  S.),  1855,  p.  264.  A  still  more  singular  example  of  the 
same  fact  is  exhibited  in  a  preparation  in  the  Museum  of  St.  Bartholomew's 
Hospital  (Series  I.  No.  100),  the  skull  of  a  lunatic,  who  had  put  his  head  into 
the  tire  for  the  purpose  of  committing  suicide.  A  third  part  of  the  skull  has 
exfoliated,  but  the  brain  has  not  sufiered  in  the  least ;  and  the  man  survived 
twelve  years. 
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Besides,  however,  the  question  of  life  and  death,  there  is  the 
very  important  consideration  of  the  local  result.  Will  the 
ulcer  which  is  left  be  curable  ?  What  is  the  prospect  of 
deformity  from  cicatrisation?  These  questions  will  be  more 
conveniently  discussed  in  considering  the  treatment  of  each 
degree  of  burn. 

Symptoms. — The  first  and  most  prominent,  and  perhaps  also 
the  most  important  symptom  in  a  burn,  is  pain.  No  other  of 
the  many  terrible  injuries  which  it  is  the  duty  of  surgeons  to 
study  approaches  these  in  painfulness  ;  and  it  is  a  merciful 
provision  of  nature  which  renders  the  prolongation  of  life 
impossible  under  the  torture  of  a  very  extensive  and  deep 
burn.  In  cases  somewhat  milder  than  these  the  pain  varies 
very  much,  both  in  severity  and  duration,  in  different  persons 
and  in  different  degrees  of  the  injury.  As  a  general  rule,  the 
deeper  kinds  of  burn  are  not  so  painful  as  those  in  which  a 
portion  of  the  true  skin  has  been  involved,  but  yet  the  sensibi- 
lity of  the  organ  of  touch  has  not  been  exhausted  by  the  car- 
bonisation of  its  whole  thickness.  The  pain,  however,  in  almost 
every  case  is  very  severe,  and  oiight,  at  least  in  adults,  to  be 
promptly  met  by  the  exhibition  of  an  adequate  dose  of  opium, 
before  any  other  measure  is  taken.  It  will  usually  subside 
rapidly  after  this  (although  it  seldom  disappears),  on  the  appli- 
cation of  some  of  the  non-conducting  substances  in  common 
use  as  dressings,  but  occasionally  resists  all  such  means,  and 
requires  fresh  doses  of  opium,  sometimes  often  repeated.  In 
burns  confined  to  a  limited  spot  no  other  symptoms  are  pro- 
duced besides  the  pain  and  local  injury,  except  some  temporary 
quickening  of  the  circulation  from  excitement ;  but  it  is  not  of 
these  that  I  wish  to  speak  here,  so  much  as  of  those  which 
Mr.  Crompton  *  calls  '  constitutional  burns.'  Here  the  effect 
on  the  general  system  is  shown  at  once  by  extreme  prostration 
(especially  if  the  pain  have  been  intense  and  long-continued), 
pallor,  and  a  peculiar  terror,  which  frequently  lasts  some  time  in 
children.  Delirium  is  often  an  immediate  consequence  of  the 
accident.  Rigors  very  frequently  occur,  and  mark  a  severe  form 
of  the  injury.  The  intolerable  heat  of  the  burnt  part  is  soon 
replaced  by  a  distressing  chilliness,  the  consequence  probably 


*  Loc.  cit. 
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of  suspended  or  obstructed  circulation.  The  pulse  is  quick  and 
weak,  the  tongue  and  mouth  often  dry,  and  thirst  great. 
These  latter  symptoms  are  more  severe,  and  great  dysphagia 
may  exist,  when,  as  is  often  the  case,  the  flame  has  passed  into 
and  scorched  the  mucous  membrane  of  the  mouth  and  pharynx. 

In  this  stage  of  collapse  the  patient  often  dies  without 
making  any  effort  at  rallying.  Death  is  sometimes  ushered  in 
by  convulsions  or  delirium  ;  at  others  the  fanctions  of  the 
great  nervous  centres  remain  unimpaired,  or  the  congestion 
of  the  brain  is  manifested  by  drowsiness,  and  occasionally  by 
vomiting. 

This  stage  of  prostration,  or  of  congestion,  as  it  has  most 
appropriately  been  termed,  lasts  a  variable  time  (two  days  being 
arbitrarily  assumed  as  its  limit,  a  limit  which  exceeds  the 
reality  in  ordinary  cases),  and  is  followed  by  a  period  of 
reaction,  in  which,  if  at  all,  acute  inflammation  is  to  be  appre- 
hended. There  is  now  often  some  degree  of  general  fever,  but 
this  is  by  no  means  a  constant  symptom.  The  bowels  are 
generally  constipated  at  first,  and  this  constipation  in  many 
instances  soon  gives  place  to  diarrhoea.  Vomiting  often  persists 
and  sometimes  exhausts  the  patient.  This  symptom,  combined 
with  diarrhoea  and  blood  in  the  motions,  is  usually  considered 
symptomatic  of  ulceration  in  the  duodenum.  Diarrhoea  by  itself 
is  a  very  uncertain  indication  of  any  precise  anatomical  lesion  ; 
it  is,  however,  a  symptom  by  no  means  to  be  neglected,  as  it 
seems  frequently  to  exhaust  the  strength  with  a  rapidity  more 
than  proportioned  to  its  apparent  violence.  When  it  is  not 
accompanied  by  mechanical  lesion  of  the  gut,  or  acute  ente- 
ritis, it  is  usually  under  the  control  of  astringents,  which  should 
be  combined  with  laudanum  and  alcoholic  stimulants.  When 
thoracic  inflammation  occurs,  it  is  generally  about  this  period  : 
its  symptoms  are  very  frequently  obscure;  limited,  perhaps, 
to  slight  cough  and  dyspnoea,  even  when  the  lungs  are  ex- 
tensively hepatised.  Sometimes,  however,  when  the  pleura  is 
afiected,  especially  by  the  irritation  of  a  burn  on  the  chest,  the 
pain  is  very  severe.  The  sloughs  which  form  in  the  deeper 
burns  are  now  separating,  and  the  discharge  from  them  adds  to 
the  weakness  which  is  characteristic  of  all  periods  of  these 
injuries,  more  especially,  however,  the  first  and  last.  Hemor- 
rhage sometimes  occurs  on  the  separation  of  the  sloughs  when 
they  are  in  the  vicinity  of  large  vessels,  or  even  earlier,  from 
the  force  of  the  blood  breaking  through  the  charred  tissues,  and 
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may  prove  fatal.  Thus  a  man  was  bronglit  into  St.  George's 
Hospital  several  years  ago  who  had  burnt  the  back  of  his  throat 
with  a  red-hot  poker  in  performing  some  juggling  tricks.  It 
was  on  the  second  day  after  the  accident  that  bleeding  first 
occurred  from  the  right  internal  carotid,  and  returned  on  the 
day  following  with  such  violence,  that  although  the  common 
carotid  was  secured,  and  no  further  bleeding  took  place,  he  sank 
rapidly.  Arterial  haemorrhage  is,  however,  very  rare  in  burns. 
I  find  no  other  case  noted  in  the  Hospital  Case-book,  which 
extends  over  twenty-five  years,  and  contains  the  history  of 
every  patient  who  has  been  examined  after  death.  The  cause 
of  this  rarity  is,  doubtless,  that  the  large  arteries  lie  under  the 
protection  of  strong  fascise,  which  are  very  seldom  burned 
through,  except  in  injuries  so  severe  as  to  destroy  life  before 
the  time  at  which  hsemorrhage  would  come  on. 

The  limits  which  separate  the  second  period,  that  of  reaction 
and  inflammation,  from  the  third,  that  of  exhaustion  or  sup- 
puration, are  even  more  arbitrary  than  those  which  mark  the 
passage  from  congestion  to  inflammation.  I  shall  follow  other 
writers  in  taking  the  end  of  the  second  week  as  the  termination 
of  the  second  period  for  statistical  purposes ;  but  it  must  be 
understood  that  in  each  individual  case  the  third  stage  is 
reached  after  the  sloughs  have  separated,  and  the  process  of 
suppuration  has  become  fairly  established,  from  the  whole 
surface  of  the  wound.  In  this  third  period,  internal  inflamma- 
tions, though  not  so  frequent  as  in  the  second,  are  by  no  means 
rare.  They  are  still  more  decidedly  of  the  asthenic  form,  and 
are  often  entirely  latent,  being  revealed  from  time  to  time  in 
the  post-mortem  examination  of  patients  who  appear  to  have 
sunk  from  pure  exhaustion.  The  general  symptoms  are  usually 
those  of  weakness  merely ;  sometimes  the  bowels  continue 
irritable  for  a  considerable  time ;  occasionally,  in  children, 
convulsions  come  on  at  a  late  period  of  the  case  when  none  had 
occurred  earlier.  The  various  complications  to  which  these, 
like  other  wounds,  are  subject,  may  come  on  at  any  period. 
Tetanus,  erysipelas,  and  diffuse  inflammation  are  not,  as  far  as 
I  have  observed,  more  frequent  complications  of  these  than  of 
other  accidents  :  while  pyaemia  is  decidedly  rare.  As  the  case 
progresses,  the  local  phenomena  gain  in  relative  importance 
upon  the  constitutional,  until  at  length  an  old  burn  terminates 
as  a  case  merely  of  vicious  cicatrisation  or  obstinate  ulcer.  In 
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tliis  stage  it  may  last  an  indefinite  time,  or  remain  absolutely 
incurable. 

Burns  are  liable  to  prove  suddenly  fatal  at  all  periods  of  their 
course ;  though,  this  accident  becomes  more  rare  as  the  injury 
becomes  more  remote.  The  most  common  cause  of  sudden 
death  at  the  commencement  of  the  case  is  convulsions  in 
children,  in  whom  this  complication  is  usually,  if  not  solely 
observed.  After  the  fourth  or  fifth  day,  death  may  be  produced 
suddenly  by  an  ulcer  of  the  duodenum  perforating  an  artery*  or 
the  peritoneum.  Some  rare  cases  prove  fatal  at  various  periods 
from  causes  which  haMe  pathological  inquiry.  In  some  of  those 
cases  ulcers  of  the  duodenum  have  been  found,  and  vomiting 
has  preceded  death;  but  this  hardly  accounts  for  the  rapidly 
fatal  and  unexpected  seizure. 

Pathology  and  Treatment. — The  treatment  of  burns  divides 
itself  naturally  into  two  very  different  parts,  the  local,  and  the 
constitutional.  The  former  is  best  determined  by  experience, 
and  by  attention  to  the  general  rules  of  surgery  ;  for  the  latter 
a  knowledge  of  the  remote  consequences  of  these  injuries  is 
required,  which  can  only  be  obtained  by  post-mortem  investiga- 
tion. 

I  shall,  therefore,  endeavour  to  set  before  the  reader,  more 
fully  than  has  been  done  elsewhere,  as  far  as  I  can  discover,  the 
pathology  of  these  injuries,  with  a  view  to  determine  the  viscera 
or  functions  which  are  more  peculiarly  threatened,  the  causes 
and  modes  of  death,  and  hence  the  irdications  for  their  con- 
stitutional treatment. 

The  pathology  of  bums  has  been  more  closely  studied,  and  the 
importance  of  the  remote  lesions  which  they  produce  in  the  vis- 
cera has  been  more  accurately  appreciated,  since  Dupuytrenf 
called  the  attention  of  the  profession  to  the  prevalence  of  in- 
flammation of  the  gastro-intestinal  mucous  membrane,  and  Mr. 
Longf  gave  precision  to  this  observation  by  pointing  out  the 
ulceration  of  the  duodenum  which  so  frequently  accompanies 
severe  burns.  The  only  pathological  researches,  however,  with 
which  I  am  acquainted,  which  are  at  once  accurate  and  exten- 
sive, are  those  of  Mr.  Erichsen,§  who  has  tabulated  fifty  fatal 

*  See  the  illustration  on  p.  22. 

t  Op.  eit.  pp.  521-525.  J  London  Medical  Gazette,  Feb.  1840. 

§  Loidmi  Medical  Gazette,  Nos.  789,  790. 
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cases  of  burns  and  scalds  in  order  to  determine  the  organs  most 
frequently  affected  in  each  degree  and  period.  I  shall  make 
frequent  reference  to  this  valuable  table,  and  to  another  similar 
table  in  my  own  possession,  compiled  from  the  case-books  of 
St.  George's  Hospital,  and  containing  a  full  account  of  the 
history  and  post-mortem  appearances  in  seventy-five  fatal 
cases. 

As  the  method  and  principal  cause  of  death  is  a  point  of  the 
greatest  importance  to  ascertain,  in  order  to  determine  the 
general  direction  which  our  treatment  should  take,  I  have 
examined  the  notes  of  those  seventy-five  cases  with  a  view,  if 
possible,  of  deciding  this  point.  Mr.  Erichsen's  table  does 
not  contain  the  symptoms  during  life,  and  is  therefore  not 
available  for  this  purpose. 

Seven  cases  must  be  deducted,  in  which  the  history  does  not 
enable  us  to  draw  any  positive  conclusion,  or  where  the  patient 
died  of  some  other  disease.  Of  the  remaining  sixty-eight,  nine 
died  of  shock,  all  within  two  days ;  seventeen  of  exhaustion, 
accompanied  in  some  cases  by  visceral  lesion,  but  without  any 
striking  functional  disturbance.  Five  of  these  cases  proved  fa- 
tal within  a  week,  but  the  majority  survived  for  a  much  longer 
period.  Erysipelas  was  seldom  noticed,  and  proved  fatal 
in  only  three  instances,  in  all  of  which  the  scalp  had  been 
burnt.  Pysemia  is  a  rare  accident  in  burns,  as  might  have  been 
anticipated  from  the  fact  that  the  bones  are  rarely  injured,  and 
that  phlebitis  is  almost  unknown.  It  occasioned  death  in  three 
eases,  one  of  which,  however,  was  somewhat  doubtful.  Two 
died  of  tetanus.  Thus  thirty-four,  or  exactly  half  the  cases, 
died  of  affections  of  a  low  type  not  depending  on  local  mischief 
or  visceral  disease. 

Passing  on  now  to  the  affections  of  individual  organs,  we  find 
that  the  brain  was  the  seat  of  fatal  mischief  in  eleven  cases. 
All  of  these  were  children,  and  nine  of  them  under  five  years  of 
age.  The  death  usually  took  place  soon  after  the  accident,  but 
in  three  cases  the  fatal  seizure  did  not  occur  till  a  late  period. 
The  brain  was  in  most  cases  found  congested  and  wet ;  in  two 
inflammatory  softening  existed. 

Six  cases  died  from  inflammation  of  the  larynx  or  trachea  ; 
five  of  the  patients  were  children ;  one  a  woman  seventy-eight 
years  old.  They  all  died  within  two  days,  except  one,  who 
survived  till  the  third.  Tracheotomy  was  tried  in  two  cases, 
and  in  one  was  thought  to  have  prolonged  life. 
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Twelve  died  from  tlioi-acic  complications.  In  all  of  these 
the  chest,  or  its  immediate  neighbourhood,  was  injured ;  all, 
except  four,  were  children.  The  periods  at  which  the  cases 
proved  fatal  were  very  various. 

Four  only  died  from  the  direct  eifects  of  abdominal  lesions, 
and  in  one  of  them  the  manner  of  death  was  obscure.  One 
was  a  case  of  peritonitis,  occasioned  by  a  deep  burn  on  the 
abdomen.  Two  others  died  from  sudden  hsemorrhage  in  ulcers 
of  the  duodenum.  The  period  of  death  was  ten  and  five  days 
respectively.  The  fourth  case  was  one  of  those  obscure 
instances  of  sudden  death  which  sometimes  occur  in  these  in- 
juries. The  patient  had  gone  on  satisfactorily  for  more  than  ten 
weeks,  and  was  then  seized  with  vomiting,  which  proved  fatal  on 
the  same  day.  Nothing  was  found  to  account  satisfactorily 
for  the  rapidity  of  the  death  ;  but,  as  the  duodenum  was  found 
extensively  ulcerated,  it  is  classed  in  this  category.  It  is  most 
probable  that  the  vomiting  was  connected  with  this  ulceration^ 
and  death  might  have  been  induced  by  some  affection  of  the 
great  sympathetic  ganglia  in  the  neighbourhood.  This  is  a 
point,  however,  on  which  it  is  not  worth  while  to  theorise  here. 
We  are  only  concerned  to  remember  that  these  sudden  and 
obscure  deaths  are  not  very  uncommon  in  burns,  and  have  been 
noticed  by  many  authors.  Hence  it  is  always  prudent  to  be  a 
little  reserved  in  our  prognosis. 

One  case  remains  to  be  accounted  for ;  in  this  the  patient 
died  of  hsemorrhage  from  the  internal  carotid  artery. 

Possibly  this  may  be  more  easily  followed  in  a  tabular  form. 
Of  68  fatal  cases  of  burn,  examined  after  death, 

9  of  shock. 

OA  ji-j-r  ill'^of  exhaustion. 

o4  seemed  to  die  irom  general  „       ,  , 

<    3  of  erysipelas, 
causes,  viz, : —  \    r>    n  • 

I    3  01  pysemia. 

■  I-  2  of  tetanus. 

^11  of  cerebral  complications. 
6  of  laryngitis. 
12  of  thoracic  complications. 
4  of  abdominal  lesions. 
1  of  ha3morrhage  from  the 
carotid  artery. 


34  from  the  effect  of  local 
lesions,  viz. : — 


The  above  facts  show  how  much  more  common,  especially  in 
adults,  is  death  from  shock  and  from  exhaustion  than  from 
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any  internal  inflammation,  and  how  nugatory  antiphlogistic 
measures  and  severe  regimen  must  be,  which  are  directed 
against  apprehended  inflammation ;  measures  which  are  at  all 
times  of  doubtful  utility  in  checking  such  inflammation,  while 
they  cannot  fail  to  aggravate  the  tendency  to  exhaustion,  which 
is  so  much  more  to  be  apprehended,  and  so  much  more  likely 
to  prove  mortal.  The  actively-fatal  inflammations  of  the 
peritoneum,  pleura,  and  lung  are  hardly  ever  met  with,  except 
in  lesions  of  the  parietes  which  enclose  them.  Adults  hardly 
ever  die  of  any  other  cerebral  affection  after  burns  than  deli- 
rium tremens. 

Pathology  of  the  first  period. — Of  the  cases  of  burn  that  prove 
fatal,  a  great  majority  die  in  the  first  period  of  the  disease,  that 
is,  in  the  first  two  days  after  the  injury;  often  before  there 
has  been  time  for  the  occurrence  of  inflammation. 

Mr.  Erichsen's  table  contains  sixteen  such  cases,  and  my 
own,  nineteen ;  i.  e.  thirty-five,  out  of  125  cases  in  which  post- 
mortem examination  was  performed,  had  died  on  the  first  or 
second  day  of  the  injury  :  but  as  the  great  majority  of  those 
who  are  thus  '  burnt  to  death '  are  not  examined,  we  may  be 
sure  that  the  true  proportion  is  much  greater  than  this.  Thus, 
in  the  same  period  (sixteen  years),  during  which  the  seventy-five 
cases  above  referred  to  occurred,  119  other  fatal  cases  of  burn 
were  brought  into  St.  George's  Hospital,  which,  by  order  of  the 
Coroner,  were  not  examined  after  death  ;  of  these  seventy-nine 
died  in  the  first  period,  twenty-six  in  the  second,  and  fourteen 
afterwards.  The  cause  of  death  in  the  large  majority  of  these 
cases  is  shock ;  a  somewhat  vague  term,  which  has  been 
variously  interpreted  by  difierent  authors.  Dupuytren  ima- 
gined that  death,  in  the  early  period  of  burns,  is  produced 
frequently  by  excess  of  pain,*  and  thus  explained  the  occiir- 
rence  of  death  by  shock ;  but  this  explanation  can  hardly  be 
considered  as  worth  much,  since  it  leaves  us  as  much  as  ever 
in  the  dark  as  to  the  mode  in  which  death  is  brought  about. 
It  seems  more  natural  to  attribute  the  fatal  result  to  the  dis- 
turbance of  the  internal  circulation,  produced  by  the  sudden 
check  to  that  through  the  superficial  vessels.  Congestion  of 
the  brain  and  mesencephalon,  among  other  viscera,  is  thus 
produced,  which  manifests  itself  in  a  suspension  of  the 
functions  of  those  great  nervous  centres. f    This  view  derives 


*  Op.  clt.  p.  518. 


t  See  Erichsen,  loc.  cit. 
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all  tlie  confirmation  which  anatomy  can  give  it,  from  the  fact, 
that  some  -unnatural  congestion  of  the  brain  is  always,  or  almost 
always,  found  in  examining  the  bodies  of  those  who  die  at  this 
period.  Of  Mr.  Erichsen's  sixteen  cases,  '  the  brain  and  its 
membranes  were  found  congested,  with  more  or  less  serous 
effusion  into  the  ventricles,  or  arachnoid,  in  fifteen  cases.'  The 
other  was  not  examined.  I  have  not  myself  found  this  appear- 
ance quite  so  uniformly,  but  the  results  of  my  table  are 
sufficient  to  give  a  general  support  to  Mr.  Erichsen's  views,  as 
in  those  cases  where  the  brain  was  examined  (unfortunately 
only  very  few),  I  find  only  one  in  which  it  is  asserted  to  have 
been  healthy  in  respect  of  structure  and  vascularity.  Conges- 
tions of  the  other  viscera  are  also  very  common,  or  rather, 
internal  congestion  is  probably  always  present,  although  it  is 
not  always  possible  to  recognise  this  condition  by  post-mortem 
examination.  Thus,  of  Mr.  Erichsen's  sixteen  cases,  thoracic 
congestion  was  noted  in  eight,  and  in  six  of  my  nineteen  cases ; 
while  the  congestion  had  passed  on  to  demonstrable  inflamma- 
tion in  one  of  the  former,  and  in  three  of  the  latter :  or,  in 
general  language,  there  were  traces  of  thoracic  congestion  in 
one-half  of  the  cases  examined.  Those  who  have  observed 
how  freqiTently  the  tissues  (and  more  especially  the  mucous 
membranes)  lose  after  death  all  traces  of  the  congestion,  which 
we  know  from  infallible  signs  to  have  existed  during  life,  will 
not  hesitate  to  admit  from  this  evidence  that  there  is  a  great 
tendency  to  congestion  of  the  thoracic  viscera  in  every  case  of 
sevei'e  burn.  Of  course  this  tendency  becomes  more  formidable 
in  proportion  as  the  burn  approaches  nearer  to  the  situation  of 
those  viscera.  Congestion  of  the  abdominal  organs  is  less 
frequently  met  with,  although  by  no  means  uncommon,  since 
twelve  out  of  Mr.  Erichsen's  cases  displayed  this  condition. 
Among  my  cases,  however,  it  is  noted  in  only  three  instances  ; 
but  in  one  of  these  it  had  advanced  to  such  an  extent  as  to 
produce  extravasation  beneath  the  mucous  membrane  of  the 
caecum. 

Another  extremely  common  seat  of  congestion  is  in  the  mu- 
cous membrane  which  lines  the  pharynx  and  larynx.  This 
is,  no  doubt,  at  least  in  the  great  majority  of  cases,  the  result  of 
the  inhalation  of  flame  or  heated  air  during  the  accident.  Of  the 
nineteen  cases  in  my  table  which  died  during  the  first  period, 
only  six  wanted  some  appearance  of  congestion  in  this  part. 
The  congestion  in  the  pharynx  very  generally  ceases  abruptly 
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at  the  commencement  of  the  oesophagus ;  in  some  rare  cases, 
however,  it  extends  into  the  stomach.  It  frequently  gives  rise 
to  inflammation  and  effusion  m  the  submucous  tissue  about  the 
fauces ;  but  I  do  not  find  among  my  notes  much  reference  to 
symptoms  dependent  upon  this  condition,  except  an  occasional 
notice  of  dysphagia,  and  it  is  of  subordinate  importance. 

Not  so,  however,  the  same  condition  in  the  larynx,  which  often 
co-exists  with  the  congestion  of  the  pharynx.  This  is  very 
apt  to  produce  oedema  glottidis,  spasm  of  the  glottis,  and  all 
the  fearful  consequences  which  follow  such  spasm.  Nine  out  of 
my  seventy-five  cases  presented  traces  of  inflammation  of  the 
larynx,  which  in  three  of  them  seemed  to  have  been  the  sole 
cause  of  death.  In  the  scalds  of  the  glottis,  to  which  children 
are  so  liable  from  inhaling  hot  water  or  steam  from  the  spout 
of  a  kettle,  this  condition  inevitably  occurs,  and  is  very  fatal. 
If  emetics  and  the  moderate  use  of  antimony  with  or  without 
calomel  do  not  very  shortly  improve  the  state  of  the  breathing, 
laryngotomy  is  the  only  resource ;  one  which  too  often  proves 
unavailing.  The  reader  will  find  this  point  more  fully  treated 
under  the  head  of  Injuries  op  the  Neck.  Besides  these  nine 
cases,  three  died  of  inflammation  seated  lower  down  in  the 
trachea. 

So  much  for  the  post-mortem  appearances  in  the  first  period. 
What  indications  are  to  be  drawn  from  them  ?  The  existence 
in  all  the  most  important  viscera  of  extreme  congestion,  which 
passes  on  very  rapidly  to  inflammation,*  may  be,  and  has  been, 
taken  to  be  an  indication  for  so-called  '  antiphlogistic  '  measures  ; 
and  accordingly  we  hear  of  bleeding  from  the  jugular  vein  to 
obviate  cerebral  inflammation  ;  of  leeches,  to  prevent  abdominal 
complications  ;  of  bleeding  from  the  arm,  to  guard  against 
pneumonia ;  of  mercury,  tartar-emetic,  and  low  diet.  Now, 
without  going  so  far  as  to  assert  that  cases  may  not  occur  in 
which  such  measures  may  be  useful  in  the  period  of  inflammatory 
reaction,  I  believe  that  the  theory  which  would  recommend 
them  in  the  first  stage  of  the  injury  is  an  erroneous  one.  The 
congestion  is  due  to  the  sudden  revulsion  of  blood  from  the  sur- 
face, by  which  the  heart  is  oppressed,  and  the  stagnation  thus 
perpetuated.  The  congestion,  in  a  word,  is  passive.  To  remedy 
this  mechanically,  by  taking  blood  out  of  the  veins,  is,  I  believe, 
impossible  ;  and,  indeed,  the  state  of  prostration  in  which  the 

*  I  have  notes  of  several  cases,  in  ■which  efl'usion  of  lymph  was  found  on  the 
day  after  the  accident. 
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patient  is  always  found  is  such,  that  I  never  saw  a  case  in  which 
any  such  proposal  was  made.  Nor  is  any  reduction  in  the  mass  of 
the  blood  desirable,  since  the  patient  will  soon  be  in  a  condition 
in  which  he  will  require  all  his  strength.  Diffusible  stimulants 
afford,  I  believe,  the  means  most  likely  to  succeed  in  arousing 
the  powers  of  the  circulation,  and  restoring  the  succession  of 
those  vital  changes  in  the  great  nervous  centres  on  which  the 
patient's  chance  of  surviving  depends.  The  depression,  coldness 
of  the  surface,  and  sinking,  should  be  combated  by  warmth  to 
the  surface,  generous  diet,  and  small  but  frequently-repeated 
doses  of  alcoholic  stimulants  and  ammonia.  These  must  of 
course  be  given  cautiously,  since  sthenic  inflammation  of  the 
thoracic  viscera  may  supervene ;  but  they  may  be  pushed  till  the 
strength  of  the  pulse  rises  to  the  standard  of  health;  and  as  it  does 
this,  its  frequency  will  probably  be  found  to  diminish.  Opium 
is  of  great  service  in  the  period  of  pain,  terror,  and  depression 
which  follows  severe  burns  in  adults,  and  may  be  given  liberally. 
In  children,  in  whom  the  tendency  to  congestion  of  the  brain  is 
so  marked,  it  should  be  used  cautiously,  if  at  all. 

Pathology  of  the  second  period. — The  second  period  is  more 
peculiarly  that  of  inflammation,  and  is  usually  held  to  commence 
at  the  end  of  the  second  day,  and  to  extend  to  the  end  of  the 
second  week.  During  this  period,  twenty-nine  out  of  my 
seventy-five  cases  died,  and  twenty-five  out  of  Mr.  Erichsen's 
fifty  ;  or  fifty-four  cases  out  of  125.  The  visceral  affections  at 
this  period  are  principally  of  the  brain  and  lungs,  and  intestines, 
since  the  cases  in  which  the  larynx  is  injured  usually  die  earlier. 
Of  Mr.  Erichsen's  twenty-five  cases,  the  brain  was  affected  in 
fourteen ;  eleven  being  simple  congestion,*  and  three  serous 
effusion.  Of  my  own  twenty-nine,  the  brain  was  left  un- 
examined in  the  great  majority ;  and  this,  I  conclude,  was 
in  consequence  of  the  absence  of  cerebral  symptoms.  Three, 
however,  are  noted,  in  which  the  occurrence  of  convulsions  or 
obstinate  vomiting  drew  attention  to  the  brain.  It  was  found 
congested  in  all,  with  effusion  of  fluid  into  the  ventricles,  or 
arachnoid ;  but  there  was  no  evidence  of  true  inflammation  in 
any  case. 

The  lungs  are  more  frequently  affected.    Thus,  in  Mr. 

*  I  may  remark  that,  in  the  absence  of  notes  of  the  symptoms  during  life, 
no  great  importance  is  to  be  attached  to  the  mere  record  of  '  congestion  '  of  the 
cerebral  vessels  after  death.  Hardly  any  post-mortem  appearance  is  so  variously 
estimated. 

VOL.  JI.  C 
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Ericlisen's  table  the  Inngs  were  congested  in  ten  cases,  and  in- 
flamed in  five.  Out  of  my  own  twenty-nine,  inflammation  of  the 
lungs  or  pleura  had  occurred  in  seven  cases  (in  one,  however,  it 
was  believed  to  have  existed  before  the  accident),  and  conges- 
tion is  noted  in  five  others. 

The  lesions  of  the  abdominal  organs  are  of  extreme  interest,  on 
account  of  the  singularity  of  the  appeai-ances  which  they  pre- 
sent, and  the  physiological  speculations  to  which  they  give  rise. 
They  are  entirely  confined  to  inflammatory  phenomena  in  the 
gastro-intestinal  tube.    None  of  the  other  abdominal  viscera 
(liver,  spleen,  or  kidneys)  are,  as  far  as  I  have  observed  or  can 
discover  in  authors,  ever  affected  as  a  consequence  of  burns 
except  in  pysemia.    The  inflammation  of  the  intestines  rapidly 
j)asses  on  to  ulceration  of  the  mucous  coat,  and  is  so  generally 
limited  to  the  duodenum,  that  little  attention  has  been  paid  to 
lesions  of  other  portions  of  the  intestines  or  of  the  stomach, 
although  they  do  sometimes  occur.    The  earlist  period  at  which 
I  find  notes  of  ulceration  of  the  duodenum  is  in  one  of  Mr. 
Erichsen's  cases  on  the  fourth  day.    In  my  own  table,  two  cases 
are  noticed  on  the  fifth  day,  and  one  on  the  sixth.    The  whole 
number  of  cases  m  which  ulceration  of  the  duodenum  was  dis- 
covered during  the  second  period  was,  out  of  Mr.  Erichsen's 
twenty-five,  six  ;  out  of  my  twenty-nine,  four ;  to  which  two  ought 
to  be  added,  in  which,  though  the  duodenum  was  intact,  extensive 
ulceration  was  found  in  other  parts  of  the  intestine.    This  gives 
twelve  cases  in  the  second  period  out  of  fifty-four.    The  duode- 
num in  three  other  of  my  cases  presented  enlarged  glands  ;  and  in 
one  of  these  the  enlargement  affected  also  the  glands  throughout 
the  whole  intestinal  tract.    Congestion  is  also  frequently  found ; 
but  its  pathological  importance  appears  slight  at  this  period  of 
the  disease.    The  whole  subject  of  abdominal  lesions  will  be  re- 
sumed further  on,  with  the  pathology  of  the  third  period.  It 
will  be  sufficient  for  the  present  purpose  to  state  that  of  the 
cases  in  which  ulceration  occurred  it  was  unaccompanied  by 
general  inflammatory  symptoms  in  any  instance;  and  that 
where  it  caused  death,  that  result  was  occcasioned  by  haemor- 
rhage. 

On  consideration  of  the  symptoms  which  accompany  these 
inflammations,  it  must  be  allowed  that  they  contraindicate  the 
use  of  active  depletion,  and  that  the  object  of  our  treatment 
should  be  rather  to  support  the  patient's  strength,  and  enable 
him  to  live  through  the  local  action  which  is  probably  inevitable. 
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Care,  of  course,  should  be  taken  not  to  over-feed  or  over- 
stimnlate  a  patient  with  inflammation  of  the  lungs  or  bowels  ; 
but,  in  these  as  in  all  other  cases  in  which  inflammation  follows 
injury,  the  general  treatment  should  be  guided  by  the  general 
symptoms,  and  especially  by  the  tongue,  the  pulse,  and  the 
state  of  the  skin ;  and  if  the  pulse  is  weak,  and  the  surface 
cold,  stimulants  should  be  prescribed,  with  generous  diet  if  the 
condition  of  the  tongue  allows  of  it,  even  though  the  patient  is 
known  to  be  affected  with  thoracic  or  abdominal  inflammation  ; 
while  in  the  opposite  state  of  the  system  it  may  be  proper  to 
pursue  the  antiphlogistic  regimen.  The  surgeon  must  be 
guided  in  this,  as  in  so  many  other  matters,  more  by  common 
sense,  and  a  competent  knowledge  of  the  principles  of  his  art, 
than  by  rule  and  theory.  In  the  practice  of  our  metropolitan 
hospitals  we  have  frequent  opportunities  of  witnessing  the 
success  of  the  stimulating  treatment,  even  in  cases  of  acute 
visceral  inflammation ;  and  such  treatment  has  now  become 
common  in  the  hands  of  many  of  our  best  physicians  ;  while  in 
a  different  air,  and  among  people  of  a  different  constitution,  the 
antiphlogistic  plan  may  be  indicated,  and  may  prove  successful. 
Experience  and  tact  will  decide  the  question  in  each  case  ;  but 
there  can  be  little  danger  in  asserting  that  bleeding,  low  diet, 
mercury,  and  tartar-emetic,  are  not  likely  to  obviate  ulceration 
in  persons  of  weak  constitution  and  irritable  circulation  ;  and 
that,  as  far  at  least  as  the  abdominal  complications  are  concerned, 
they  are  more  under  the  control  of  stimulants  combined  with 
opium.  The  thoracic  inflammations  are  still  more  difficult  to  deal 
with.  I  have  notes  of  a  case  in  which  fatal  pleurisy  supervened 
directly  after,  and  very  probably  in  consequence  of,  free  stimu- 
lation, which  nevertheless  was  necessitated  by  the  general  con- 
dition of  the  patient ;  while,  on  the  other  hand,  my  notes  tell  of 
several  cases  in  which,  notwithstanding  the  known  presence  of 
inflammation  of  the  thoracic  viscera,  it  was  impossible  to  use 
depletion  on  account  of  the  patient's  debility.  Local  antiphlo- 
gistic measures,  combined  with  general  stimulants,  offer  the 
best  prospect  of  success  in  these  difficult,  and  generally  unsatis- 
factory cases.  I  have  seen  instances  in  which  some  good 
seemed  to  result  from  the  combination  of  moderate  doses  of 
tartar-emetic  with  the  stimulating  regimen. 

Pathology  of  the  third  period. — If  we  pass  now  to  the  third 
period — that  which  is  called  the  period  of  suppuration  or  ex- 
haustion— we  shall  find  that  the  causes  of  death  are  by  no 

c  2 


20 


BURNS  AND  SCALDS. 


means  limited  to  the  exhaustion  either  of  profuse  discharge  or 
of  protracted  suffering,  but  that  inflammation  enters  largely 
into  the  category.  As  to  the  proportion  of  deaths  which  occur 
at  this  period,  Mr.  Erichsen's  table  and  mine  are  somewhat  at 
variance,  his  giving  only  nine  out  of  fifty,  less  than  one-fifth, 
mine  twenty-seven  out  of  seventy-five,  more  than  one-third. 

The  lesions  of  the  brain  which  are  met  with  at  this  period 
are  not  very  important,  and  are  in  fact,  so  to  speak,  accidental, 
being  limited  almost  entirely  to  cases  of  infantile  convulsions 
and  pyfemia.  I  shall  therefore  dismiss  them,  as  requiring  no 
special  consideration. 

The  chest  is  more  frequently  affected,  and  this  affection  is  a 
very  frequent  cause  of  death.  It  occurs  chiefly  when  the  injury 
has  affected  the  walls  of  the  thorax.  In  Mr.  Erichsen's  table, 
lesions  of  the  lungs  and  pleura  are  noted  in  six  cases  out  of 
nine.  In  four  the  appearances  were  distinctly  inflammatory,  and 
in  the  two  others  there  was  congestion,  with  effusion  into  the 
pleural  cavities.  In  my  collection,  out  of  twenty-seven  cases, 
morbid  appearances  are  noted  in  the  lungs  in  ten ;  and  in  eight 
of  these  the  inflammation,  if  not  the  sole,  was  at  any  rate  a 
principal  cause  of  death.  The  diagnosis  of  the  presence  of 
thoracic  inflammation  is  not  always  easy,  since  the  burn  is 
usually  situated  on  the  chest,  and  precludes  the  possibility  of 
physical  examination  ;  but  hacking  cough,  bloody  sputa,  or  pain 
in  the  chest,  will  direct  attention  to  the  lungs  or  pleura,  and  set 
the  surgeon  on  his  guard.  The  indications  for  treatment,  how- 
ever, are  perplexing  in  the  extreme,  since  weakness  is  a  more 
prominent  feature  than  in  the  second  period.  Indeed,  all  means 
of  treatment  will  usually  fail,  and  the  cases  must  be  looked 
upon  as  almost  hopeless. 

Lesions  of  the  abdominal  viscera  are  frequently  met  with 
during  the  third  period  of  burns.  Out  of  the  twenty-seven 
cases  in  my  table  proving  fatal  during  this  period,  there  were 
six  in  which  open  ulcers  were  found  in  the  duodenum,  one  in 
which  a  similar  ulcer  was  found  cicatrised,  one  in  which  the 
whole  mucous  membrane  of  the  small  intestines  was  found 
inflamed,  but  not  ulcerated,  and  one  in  which  the  duodenal 
glands  were  found  enlarged.  Mr.  Erichsen,  however,  found  no 
instances  of  ulceration  of  the  intestines  among  the  nine  cases 
in  his  table. 

Intestinal  ulceration  is  a  sufiiciently  common  phenomenon  in 
every  period  of  burns  and  scaldis.    Of  the  125  miscellaneous 
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fatal  cases  from  whicli  this  account  has  been  compiled,  sixteen 
presented  ulceration  in  the  duodenum,  five  of  which  died  during 
the  first  week  (four  days  being  the  earliest  period),  five  in  the 
second  week,  and  the  other  six  after  longer  periods,  one  as  late 
as  the  seventy-fifth  day.  The  patients'  ages  varied  as  much  as 
the  period  of  death :  four  were  children  of  the  ages  of  5  or  6, 
two  young  adults  19  and  27  years  of  age;  two  in  the  middle 
period  of  life,  37  and  42  years  old;  and  two  aged  persons,  66 
and  78  years  of  age.  The  situation  of  the  burn  was  very 
various.  In  two  cases  the  extremities  only  had  been  burnt; 
but  in  all  the  rest  some  part  of  the  trunk  (chest  or  abdomen) 
had  suffered.  The  appearance  is  that  of  a  perfectly  indolent 
vilcer ;  it  is  usually  seated  just  below  the  pylorus ;  often  there 
are  two  or  three  close  together ;  the  edges  of  the  ulcers  are  not 
raised  nor  everted ;  there  is  little  or  no  evidence  of  vascular 
action  or  inflammatory  effusion  in  their  neighbourhood ;  when 
they  are  recently  formed,  they  look  simply  as  if  a  portion  of  the 
mucous  membrane  had  been  cut  out.  But  when  the  ulcer  has 
penetrated  more  deeply,  so  as  to  threaten  perforation  of  the  gut, 
lymph  may  often  be  found  effused  on  its  peritoneal  surface  ;  a 
natural  barrier,  apparently,  to  the  fatal  progress  of  the  disease. 
Sometimes  the  glands  of  the  duodenum  may  be  found  enlarged; 
but  though  this  appearance  is  sufiiciently  common  in  all  cases 
of  burn,  it  does  not  appear  that  it  is  at  aU  a  constant  accom- 
paniment of  those  in  which  ulceration  exists.  It  has  been 
assumed  rather  than  proved,  that  the  enlargement  of  the  glands 
is  the  first  step  in  the  ulceration.  It  is  quite  possible  that  it  may 
be  so  ;  and  the  theory,  which  was  first  broached  by  Mr.  Curling,* 
on  the  suggestion  of  Mr.  Bowman,  is,  that  the  strain  thrown 
upon  the  intestinal  glands,  especially  Briinner's,  in  separating 
the  watery  material  out  of  the  blood  which  accumulates  in  it 
from  the  suspension  of  cutaneous  perspiration,  is  the  cause  of 
the  diarrhoea  and  ulceration.  This  is  the  only  rational  explana- 
tion yet  offered  of  the  pathology  of  this  lesion ;  but  it  is  purely 
conjectural. 

If  we  inquire  into  the  symptoms  of  ulceration  of  the  duode- 
num, we  shall  find  the  results  principally  negative.  In  the 
large  number  of  cases  which  are  comprised  in  these  tables,  and 
which  have  been  observed  by  persons  sufiiciently  competent  and 


*  Med.-Chir.  Trans,  vol.  xxv. 
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careful,*  I  can  find  no  evidence  that  tlie  accession  of  this  ulcer- 
ation is  announced  by  any  unmistakable  symptoms.  No  pain 
appears  to  be  complained  of  in  the  part,  nor  is  it  noticed  that 
the  region  of  the  duodenum  is  tender  to  pressure.  Diarrhoea 
is  not  constantly  present,  nor  when  present  is  it  by  any  means 
decisive  of  the  point.  Vomiting  does  indeed  frequently  occur  in 
the  early  stage  of  ulceration  of  the  duodenum,  but  it  is  as  often 


Fig.  6.  Fig.  7. 


Ulceration  of  the  duodenum  in  a  burn,  causing  death  by  hsemorrhag-e 
from  a  large  branch  of  the  pancreatico-duodenalis  artery. 

Fig.  6. — Internal  view. — a.  The  pylorus. 

b.  The  ulcer  on  the  duodenum  close  below  the  pylorus. 

c,  d.  Bristles  passed  through  the  artery  and  vein,  which  are 

seen  to  open  freely  on  the  ulcer. 

Fig.  7. — The  opposite  view  of  the  same  preparation. 
a.  The  pancreas. 

h.  The  arteiy  which  was  ulcerated. 

symptomatic  of  cerebral  as  of  intestinal  or  gastric  irritation. 
We  are  therefore  left,  to  a  great  extent,  in  the  dark  as  to  the  early 
symptoms  of  this  affection ;  and  all  that  we  are  entitled  to  say 
upon  the  subject  is,  that  the  occurrence  of  obstinate  diarrhoea 
and  vomiting  should  always  direct  our  attention  to  the  stomach 
and  duodenum  ;  that  careful  palpation  of  this  region  may  some- 
times assist  our  diagnosis ;  and  that  the  presence  of  blood  in 


*  The  notes  in  my  cases  were  taken  by  myself  for  five  years,  and  by  the 
other  Hospital  Kegistrars  for  the  time  being.  In  Mr.  Erichsen's  table  the 
authorities  are  given. 


TJLCEEATION  OP  THE  INTESTINES.  23 


the  evactiations  is  strongly  confirmatory  of  it.  When  the 
severe  symptoms,  which  are  occasionally  noticed,  come  on, 
intense  pain,  copious  hssmatemesis  or  meleena,  distension  of  the 
abdomen,  rapid  sinking,  we  may  be  sure  that  the  ulcer  has 
proceeded  to  perforate  either  the  peritoneal  coat  of  the  gut,  or 
some  considerable  vessel  (probably  the  pancreatico-duodenal 
artery),  and  that  the  case  is  beyond  the  reach  of  remedies. 
The  accompanying  figures  are  from  a  preparation  in  the  Museum 
of  St.  George's  Hospital  (Series  ix.  No.  142),  showing  a  large 
branch  of  the  pancreatico-duodenal  artery  opened  close  to  the 
parent  trunk  by  an  ulcer  of  this  nature. 

The  diagnosis,  then,  of  intestinal  ulceration  being  so  obscure, 
what  is  the  prognosis  ?  It  was  supposed,  when  this  complica- 
tion was  first  pointed  out,  that  it  was  necessarily  fatal ;  but  that 
this  supposition  is  erroneous  is  proved  by  the  records  of  cases 
in  which  such  ulcers  have  been  found  cicatrised.  Mr.  Curling 
gives  one  such  case  ;  *  and  my  notes  contain  another.  In  the 
latter  instance,  the  patient,  a  child  set.  3^,  died  on  the  twenty- 
eighth  day  after  a  severe  burn  on  the  chest,  arms,  and  thighs. 
The  proximate  cause  of  death  seems  to  have  been  pneumonia, 
combined  with  exhaustion  from  suppuration  and  diarrhoea.  A 
circular  patch  about  the  size  of  a  fourpenny  piece  was  found  at 
the  commencement  of  the  duodenum,  where  the  mucous  mem- 
brane was  deficient,  and  the  exposed  surface  cicatrised.  It  is 
interesting,  as  showing  the  uncertainty  of  diarrhoea  as  a  symptom 
in  these  cases,  to  notice  that  here  it  occurred  for  the  first  time 
on  the  twenty- third  day,  when  the  ulcer  must  have  been  nearly, 
if  not  altogether,  healed.  From  the  facts,  then,  that  cicatrised 
ulcers  are  sometimes  found  in  patients  who  have  died  of  other 
complications ;  that  the  lesion  does  not  of  itself  produce  any 
symptoms  of  dangerous  disturbance  of  the  health ;  and  that  it 
is  frequently  discovered  in  cases  where  it  would  never  have  been 
suspected,  I  am  inclined  to  think  that  it  may  be  present  in 
many  of  the  cases  which  recover,  and  that  its  importance  in 
practice  has  been  exaggerated. 

Other  parts  of  the  intestines  are  sometimes,  although  rarely, 
afiected.  My  table  contains  only  one  case  in  which  the  jejunum 
and  ileum  were  ulcerated,  the  duodenum  being  intact.  Peri- 
tonitis was  not  associated  with  it  in  any  case.  When  the  serous 
membrane  is  affected,  it  is  always,  as  far  as  I  can  see,  the  result 


*  Medico- Chirurgical  Transactions,  vol.  xxv.  p.  280, 
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of  local  irritation  from  btim  of  the  abdominal  parietes,  and 
affects  the  low  purulent  form,  rather  than  the  adhesive. 

Thus  it  will  be  seen  that  all  the  inflammatory  phenomena 
connected  with  the  lesions  of  the  intestines  belong  to  the  class 
of  low  inflammations  ;  that  they  are  not  ushered  in  by  any  of 
the  local  or  general  symptoms  which  accompany  acute  disease ; 
and  that  when  they  prove  fatal,  it  is  by  the  secondary  conse- 
quences of  the  ulceration  (perforation  or  haemorrhage),  and  not 
from  any  interference  with  the  function  of  the  gut,  nor  any 
impression  on  the  general  health. 

It  may  seem  absurd  to  talk  about  the  treatment  of  an  affec- 
tion which,  generally  at  least,  eludes  diagnosis.  Still,  as  the 
frequent  presence  of  ulceration  in  the  intestine  has  been  made 
a  pretext  for  recommending  a  more  active  antiphlogistic  regi- 
men in  burns,  it  is  right  to  point  out  that  a  more  attentive 
consideration  of  the  question  would  have  shown  that  the  indi- 
cations are  all  the  other  way.  If  the  insidious  progress  of  a 
duodenal  ulcer  can  be  stopped  by  any  remedies  before  it  has 
opened  the  pancreatico-duodenal  artery  or  perforated  the  peri- 
toneum, it  must  assuredly  be  by  some  means  different  to  those 
which  may  be  used  successfully  in  preventing  plastic  exudation 
or  restraining  vascular  action.  It  is  hardly  likely  that  reducing 
the  patient's  already  exhausted  powers  can  have  any  other 
effect  than  to  hasten  the  progress  of  the  ulceration,  and  add 
fresh  victims  to  that  '  majority '  which  already  owes  so  much  to 
the  '  nimia  medicorum  diligentia.'  In  all  stages,  then,  of  the 
treatment  of  burns,  great  caution  should  be  exercised  in  the  vise 
of  antiphlogistics  ;  and  the  only  period  in  which  they  are  ad- 
missible at  all,  unless  in  very  exceptional  circumstances  (such  as 
some  instances  of  scald  of  the  glottis),  is  during  the  second 
period,  in  thoracic  inflammation ;  and  even  there,  as  has  been 
said  before,  it  will  be  generally  found  impossible  to  press  the 
treatment. 

Local  treatment. — The  local  treatment  of  burns  is  a  subject  on 
which  many  books  have  been  written,  and  perhaps  more  numer- 
ous remedies  recommended  than  in  any  other  branch  of  surgery. 
The  success  which  is  said  to  have  attended  very  different,  and 
even  opposite,  modes  of  treatment  shows  that  the  authors  must 
either  be  misrepresenting  the  facts  or  speaking  about  different 
matters.  I  prefer  the  latter  explanation,  more  especially  as  I 
find  that  authors  who  have  written  to  recommend  certain  methods 
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have  almost  invariably  spoken  of  burns  as  if  tliey  were  all 
alike,  forgetful  apparently  tbat  the  essential  question  in  the  local 
treatment  of  a  burn  is  its  depth,  or  degree,  and  the  conse- 
quent probability  of  sloughing,  ulceration,  or  mere  inflammation 
resembling  that  of  erysipelas.  It  is  only  by  keeping  this  point 
steadily  in  view  that  v^e  can  hope  to  arrive  at  any  rational 
plan  for  the  treatment  of  these  injuries. 

1.  First  degree.  Li  cases  of  burns  of  the  first  degree,  little 
local  treatment  is  necessary,  except  to  keep  in  contact  with  them 
any  application  which  will  relieve  pain  and  exclude  the  air :  if, 
at  the  same  time,  it  tends  gradually  to  constrict  the  vessels  of 
the  skin,  dilated  by  the  sudden  stimulus,  so  much  the  better. 
Cold  applications  are  usually  more  agreeable  than  warm,  lotions 
than  ointments.  In  hospitals,  the  usual  application  is  Goulard- 
water  on  rags  frequently  irrigated ;  cold  water  does  very  nearly 
as  well ;  but  a  host  of  remedies  are  in  domestic  use — scraped 
potatoes,  ink,  moist  earth,  &c.  &c.,  all  of  which  act  on  the  same 
principle. 

If,  however,  the  bui-nt  surface  is  very  extensive,  and  the 
patient  is  much  depressed  from  fright  or  pain,  it  would  be  in- 
judicious to  chill  the  surface  further  by  cold  applications  ;  and 
then  it  will  be  better  to  wrap  the  part  in  cotton- wool,  or  powder 
it  thickly  with  flour,  or  to  use  some  of  the  stimulating  substances 
which  will  be  enumerated  further  on.  The  new  epidermis  is 
formed  usually  in  two  or  three  days,  after  which  no  further 
application  is  required.  The  vessels  of  the  skin,  however,  will 
remain  dilated  for  some  time,  as  they  do  after  a  blister. 

2.  In  the  second  degree,  the  principles  and  details  of  the 
treatment  are  very  much  the  same  as  in  the  first,  except  that 
care  must  be  taken  to  preserve  the  epidermis.  It  is  often 
(especially  in  extensive  scalds)  raised  from  the  skin  in  very  large 
blebs  filled  with  serum,  which  adhere  to  the  clothes,  particularly 
when  the  latter  are  sodden  in  water,  and  are  then  generally 
dragged  off  by  the  patient's  friends  in  undressing  him.  This, 
however,  ought  always  to  be  avoided  when  professional  aid  is 
early  at  hand ;  the  clothes  should  be  very  carefully  cut  off,  the 
bullae  opened  by  a  small  puncture,  and  the  epidermis  smoothed 
down  gently  upon  the  skin.  It  will,  if  carefully  managed,  gene- 
rally remain  there  till  the  papillse  are  protected  by  a  fresh  forma- 
tion. When  the  burnt  surface  has  been  deprived  of  its  epidermis, 
the  papillse  usually  furnish  an  abundant  secretion  of  pus,  and 
are  distressingly  irritable  and  sensitive.  Sometimes  the  papillary 
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tissue  may  slough,  from  the  resulting  inflammation,  even  in  cases 
where  it  is  in  no  degree  disintegrated  by  the  injury.  In  other 
respects,  the  treatment  is  the  same  as  in  burns  of  the  first 
degree ;  the  best  plan,  perhaps,  being  to  apply  some  mild  salve 
(such  as  calamine  cerate)  over  the  burnt  surface,  and  then  to 
vprap  the  part  thickly  in  cotton-wool. 

3.  Burns  of  the  third  degree  are  much  more  serious  than  the 
two  former  varieties  of  the  injury,  since  here  a  portion  of  the 
papillary  tissue  has  been  destroyed,  and  must  slough ;  and  its 
reproduction,  if  the  extent  involved  be  great,  is  usually  a  very 
tedious  process,  while  during  its  progress  the  patient  is  of  course 
liable  to  the  various  complications  which  may  affect  any  open 
wound  (erysipelas,  phagedsena,  &c.),  as  well  as  suffering  from 
the  weakness  induced  by  protracted  discharge.  The  best  way  of 
treating  burns  of  this  depth,  is  to  dress  the  sloughing  parts  with 
some  stimulant  application,  in  order  to  hasten  the  separation  of 
the  slough.  The  best  with  which  I  am  acquainted  is  the  uug. 
elemi  co.  of  the  St.  George's  Hospital  Pharmacopoeia*  Or  tur- 
pentine may  be  used  in  liniment,  or  mixed  with  an  equal  quan- 
tity of  this  ointment.  Turpentine  is  a  very  valuable  application 
in  burns  where  the  surface  is  sloughy,  but  is  unnecessary  and 
painful  in  those  where  it  is  raw  and  tender.  Carron-oil  (a  mix- 
ture of  equal  parts  of  linseed-oil  and  lime-water)  is  a  deservedly 
popular  remedy ;  and  hosts  of  other  stimulating  substances  are 
recommended.  I  have  lately  used  in  several  cases,  and  I  think 
with  very  good  effect,  the  mixtiu-e  of  carbolic  acid  and  linseed 
oil,  so  highly  recommended  by  Mr.  Lister  in  the  treatment  of 
various  injuries.  Professor  Pirrie  also  speaks  highly  of  its  use 
in  burns. f  The  oil  should  be  in  the  proportion  of  six  to  eight 
times  the  quantity  of  the  acid.  It  seems  to  allay  pain  and  ob- 
viate foetor  better  than  any  other  application.  The  neighbouring- 
part,  where  the  burn  is  less  deep,  may  be  dressed  with  some 
mild  ointment ;  and  the  whole  enveloped,  until  reaction  is 
thoroughly  established,  in  a  thick  layer  of  cotton-wool,  loosely 
supported  by  a  bandage.  The  dressings  of  a  burn  should  never 
be  changed  more  often  than  is  absolutely  requisite  for  cleanli- 

*  ^  Unguent,  elemi  Ibj.;  unguent,  sambuci  5ij.;  copaibae  Jiij-  Unguentis 
simul  liquefactis  et  ab  igne  remotis,  paullo  antequam  refrixerint,  copaibam 
adjice. 

The  unguentum  sambuci  is  another  hospital  preparation  made  of  the  leaves, 
in  the  proportion  of  2  lbs.  to  2|  lbs.  of  fat  boiled  down  with  water  and  strained, 
t  Lancet,  Nov.  9,  1867. 
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ness.  As  the  slough,  loosens  at  the  edges,  its  loose  part  slioiald 
be  cut  away  at  each  dressing;  but  it  must  not  be  forcibly 
detached.  When  it  has  separated,  the  exposed  surface  is  left 
raw  and  suppurating;  generally  indented  by  small  pits,  from 
the  unequal  depth  of  the  slough.  The  object  now  is  to  procure 
cicatrisation  as  speedily  as  possible,  since,  if  the  inflammation 
proceeds  unchecked,  a  crop  of  prominent,  flabby,  or  fungous 
granulations  will  spring  up,  which  are  with  difficulty  brought  to 
heal ;  or  ulceration  may  proceed  at  the  edges,  and  widen  the 
sore.  I  believe  the  best  plan  will  be  to  apply  moderately  firm 
pressure,  as  soon  as  it  can  be  borne,  by  careful  strapping.  If 
the  diachylon  plaster  be  found  too  irritating,  soap-strapping  may 
be  used,  or  the  plan  recommended  by  Mr.  Chapman  for  ulcers  of 
the  leg  (water-strapping).  I  believe,  however,  that  adhesive 
plaster  is  the  preferable  material,  and  its  use  affords  by  far  the 
most  efficient  and  comfortable  plan  of  treating  large  granulating 
burns.  The  strapping  is  not  extremely  painful  at  the  time  of 
application,  does  not  require  frequent  removal,  and  does  not 
necessitate  confinement  to  bed.  If  this  method  be  contraindi- 
cated,  the  sore  must  be  treated  on  the  general  principles  laid 
down  in  the  essay  on  Ulcees  ;  but  it  will  be  found  almost  in- 
evitable to  recur  to  pressure  in  some  form,  when  the  granulations 
have  sprouted  up  and  present  an  extensive  suppurating  surface, 
which  shows  no  tendency  to  heal.  Such  cases  go  on  for  months 
under  every  kind  of  treatment,  even  whin  the  granulations  look 
healthy.  Sometimes  the  sore,  after  being  healed  for  a  shorter 
or  longer  period,  will  break  out  again  from  time  to  time ;  occa- 
sionally it  remains  incurable.  In  recent  cases,  repressing  the 
granulations  by  pencilling  either  the  edges,  or,  if  necessary  the 
whole  surface,  with  stick-caustic,  and  applying  firm  pressure 
with  strapping,  is  the  most  efiicient  method  of  treatment.  Some- 
times it  will  be  advisable  to  fix  on  to  the  granulating  surface 
below  the  strapping  a  piece  of  thin  sheet-lead,  or  of  oiled-silk, 
cut  so  as  to  fit  the  wound  exactly ;  and  it  is  frequently  found 
beneficial,  especially  when  the  discharge  is  profuse,  to  dust  the 
surface  with  some  astringent,  in  fine  powder,  as  starch,  alum, 
calamine,  &c. 

It  is  the  opinion  of  some  surgeons*  that  in  burns  which 
suppurate  extensively,  death  is  often  due  to  the  mephitic 


*  See  a  Clinical  Lecture,  hj  Mr.  Mitchell  Henry,  in  Zmicet,  Dec.  19,  1851, 
p.  580. 


28 


BUENS  AND  SCALDS. 


influence  of  the  foul  air  which  is  so  extensively  generated  in 
such  injuries.  In  these  cases,  no  better  application  can  be  used 
than  Condy's  ozonised  liquid,  diluted  in  the  proportion  of  from 
half  a  drachm  to  a  drachm  in  a  pint  of  water.  This  excellent 
disinfectant  is  now  in  very  extensive  use  in  all  cases  of  foul 
discharge  or  foetid  exhalation.  It  has  also  appeared  to  me  to 
exercise  a  favourable  influence  on  the  progress  of  the  indolent 
ulcerating  surfaces  of  burns,  apart  from  its  disinfectant  action ; 
and  thus  I  employ  it  frequently  as  a  topical  application  to  burnt 
surfaces  in  children. 

4.  The  above  observations  will  also  apply  to  the  treatment  of 
burns  of  the  fourth  degree ;  but  here  a  most  important  addi- 
tional element  enters  into  consideration,  that  of  the  contraction 
which  will  accompany  and  follow  cicatrisation.  Those  who 
have  had  even  slight  practical  experience  of  these  cases,  need 
not  be  reminded  of  the  frightful  deformities  thus  induced  :  the 
head  drawn  down  upon  the  shoulder,  the  jaw  everted  and  fixed 
upon  the  breast,  the  lips  turned  out,  clear  articulation  impossible, 
the  dripping  and  distorted  mouth,  the  rigid  twisted  limbs,  and 
all  the  ghastly  and  hopeless  mutilations  which  so  often  follow 
burns  in  the  neglected  children  of  the  poor.  Wlienever,  there- 
fore, there  is  the  slightest  probability  that  the  whole  thickness 
of  the  skin  has  been  involved  in  any  part  of  a  burn,  cicatrisa- 
tion ought  to  be  watched  with  the  greatest  care,  especially  if  it 
be  in  a  part  where  the  integuments  are  loose,  and  where  im- 
portant organs  would  be  interfered  with  by  contraction,  in  order 
to  obviate  this  result  as  far  as  possible,  by  the  use  of  appropriate 
extending  apparatus.  This  apparatus  should  be  very  carefully 
fitted,  and  maintained  night  and  day  in  position  till  the  burn 
has  healed ;  and  for  some  time  afterwards,  as  the  tendency  to 
contract  does  not  vanish  with  the  healing  of  the  wound.  As 
long  as  any  risk  of  contraction  seems  to  be  present,  the  scar 
should  be  kept  stretched,  and  its  extensibility  be  promoted  by 
keeping  it  constantly  saturated  with  oil.  The  ingenuity  both 
of  the  surgeon  and  instrument-maker  is  called  for  in  these 
cases,  and  much  success  is  often  obtained  both  in  obviating  and 
curing  deformities.  But  many  disappointing  and  hopeless  cases 
will  be  met  with,  in  which  the  use  of  extension  cannot  be 
tolerated  on  account  of  the  pain  and  irritation  it  causes,  or  in 
which  the  patient's  strength  is  so  exhausted  that  he  cannot 
bear  the  extra  call  upon  it,  which  is  of  course  necessitated  by 
keeping  the  wound  largely  open ;  or  in  which  the  points  where 
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counter- extension  should  be  made  are  themselves  involved  in  the 
injury.  In  these  we  must  allow  contraction  to  occur,  and  only 
think  for  the  moment  of  producing  as  speedy  union  as  possible ; 
or  if  a  limb  be  the  seat  of  the  injury,  and  the  resulting  con- 
traction will  leave  it  useless,  the  first  favourable  moment  for 
amputation  must  be  chosen.  The  treatment  of  contracted 
cicatrices  will  be  found  described  elsewhere  (Plastic  Surgery). 

Little  need  be  added  as  to  the  treatment  of  burns  of  the  fifth 
and  sixth  degree.  The  former,  if  of  any  considerable  extent  and 
seated  on  the  trunk  of  the  body,  are  almost  necessarily  fatal. 
When  the  limbs  are  the  seat  of  injury,  and  the  part  involved  is 
large,  or  when  the  fingers  are  burnt,  and  the  consequent  slough- 
ing will  destroy  the  action  of  the  tendons  and  render  the  finger 
useless,  it  is  better  to  amputate  at  once.  Burns  of  the  sixth 
degree,  if  the  patient  survive  so  as  to  become  the  subject  of 
treatment,  must  be  seated  on  the  extremities.  Practically  they 
are  hardly  ever  seen,  except  where  the  thickness  of  the  soft  parts 
is  trifling,  as  on  the  fingers,  dorsum  of  the  hand  or  foot,  &c. 
Most  of  them  require  primary  amputatioii ;  the  necessity  depend- 
ing on  the  extent  of  the  burn,  and  the  conditions  which  will 
follow  the  separation  of  the  sloughs. 

It  is  hardly  necessary  to  say  anything  about  the  indications 
for  secondary  amputation  in  burns  on  account  of  incurable 
ulceration,  or  contraction  of  the  limbs,  as  these  are  questions 
rather  of  common  sense  than  of  precedent  or  theory  ;  and  where 
large  joints  are  opened  by  the  separation  of  the  slough,  the 
case  does  not  differ  materially  from  any  other  of  gangrene 
with  similar  complication. 


Accidents  prom  Lightning. 

Accidents  from  lightning  are  very  rare  in  this  country,*  and 
it  has  never  fallen  to  my  lot  to  witness  immediately  on  their 
occurrence  any  which  called  for  serious  surgical  treatment ;  nor 
does  it  seem  to  have  occurred  to  those  of  our  countrymen,  whose 
experience  of  this  form  of  injury  in  tropical  climates  may  have 
been  greater  than  ours,  to  give  the  profession  any  systematic 
account  of  the  matter.    I  must  therefore  apologise  for  the 


*  M.  Boudin  calculates  the  number  of  deaths  ia  England  at  twenty-two  per 
annum ;  and  tte  total  of  accidents  at  about  double  this  number. 
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necessarily  secondhand  cliaracter  of  what  follows  on  this  head. 
Sir  Benjamin  Brodie,  in  his  Lectures  illustrative  of  various  Sub- 
jects in  Pathology  and  Surgery,  has  treated  the  subject  with  his 
usual  clearness  and  felicity ;  but  only  so  far  as  to  show  the 
manner  in  which  death  is  produced  by  a  stroke  of  lightning,  and 
the  means  to  be  used  in  order,  if  possible,  to  save  life.  The 
most  complete  account  which  I  have  been  able  to  find  of  the 
minor,  but  still  very  serious,  symptoms  which  sometimes  follow 
these  injuries,  is  contained  in  Boudin,  Geographie  medicale, 
Paris,  1857,  vol.  i.  pp.  499  et  seq.  An  abstract  of  M.  Boudin's 
researches  may  be  found  in  Althaus,  Medical  Electricity,  London, 
1859,  Appendix.  From  these  sources  and  from  a  number  of 
cases  recorded  in  old  volumes  of  the  Philosophical  Transactions, 
the  following  account  has  been  chiefly  compiled. 

A  person  struck  by  lightning  is  usually  more  or  less  completely 
deprived  of  consciousness  at  the  time.  This  is  a  consequence 
sometimes  of  the  shock  given  to  the  brain,  and  is  accompanied 
by  more  or  less  paralysis  of  motion  and  of  sensation,  common 
or  special.  Sometimes,  and  perhaps  more  usually,  it  is  the  effect 
merely  of  fright,  and  is  then  only  transient.  The  insensibility 
sometimes  lasts  for  a  considerable  time ;  as  in  a  case  recorded 
by  M.  Boudin,  in  which  a  gentleman  having  been  struck  by 
lightning  remained  for  an  hour  and  a  quarter  without  (as  the 
bystanders  affirmed)  any  sign  of  life,  and  then  recovered  on 
being  exposed  to  a  pelting  shower  of  hail.  The  paralysis  by 
which  it  is  usually  accompanied  may  last  for  an  indefinite 
period.  In  the  above  case  the  patient  did  not  entirely  recover 
for  more  than  four  months ;  aaid  in  one  recorded  in  the  sixty- 
third  volume  of  the  Philosophical  Transactions,  weakness  and 
numbness  were  still  felt  three  months  after  the  stroke.  This 
paralysis  is  more  common  in  the  lower  limbs  than  the  upper. 
Other  affections  caused  by  lightning  are :  burns,  more  or  less 
extensive ;  eruptions  of  erjrthema  or  of  urticaria,  which  are 
said  by  one  author  to  have  reappeared  afterwards  with  each 
succeeding  thunderstorm  ;  loss  of  hair  over  parts  or  the  whole 
of  the  body ;  wounds ;  haemorrhage  from  the  mouth,  nose,  or 
ears  ;  loss  of  sight,  smell,  speech,  hearing,  and  taste,  or,  in  rare 
cases,  exaltation  of  these  special  senses  ;  cataract ;  imbecility ; 
abortion.  Another  curious  effect  of  lightning,  which  is  asserted 
by  many  independent  authorities,  though  it  is  variously  inter- 
preted, is  that  it  sometimes  leaves  arborescent  marks  on  the 
body,  even  on  parts  covered  by  clothes,  which  have  often  been 
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described  as  a  kind  of  photograph  of  neighbouring'  trees  or 
other  objects. 

Many  of  the  recorded  cases  of  injury  by  lightning  are  very 
curious  and  interesting;  but,  as  the  foregoing  list  will  show, 
the  symptoms  are  too  miscellaneous,  and  their  method  of  pro- 
duction too  obscure,  to  be  brought  under  general  rules  ;  and  it 
Avould  lead  us  too  far  from  ordinary  practice  to  attempt  to  dwell 
minutely  upon  them.  It  may  suffice  to  say  that  persons  not 
killed  on  the  spot  usually  recover,  though  a  few  cases  are  on 
record  in  which  they  have  died  of  exhaustion  ;  and  that  recovery 
is  apparently  hastened  by  the  administration  of  tonics,  especially 
quinine,  and  gentle  action  on  the  skin  by  means  of  baths.  In 
the  case  of  protracted  convalescence  already  referred  to,  the 
patient  on  coming  to  himself  found  that  he  had  completely  lost 
the  sense  of  sight,  and  that  he  could  hardly  feel  any  of  his 
limbs,  and  could  not  move  them.  He  was  also  severely  burnt 
on  various  parts  of  the  body.  In  this  case,  as  the  power  of 
motion  and  the  sense  of  sight  returned,  the  patient  was  tor- 
mented with  pains  in  the  limbs  and  head.  These  were  relieved 
by  galvanism,  which  was  thought  also  to  have  hastened  the 
healing  of  the  sores  left  by  the  burns.  The  loss  of  hair,  which 
is  sometimes  produced  by  the  action  of  lightning,  is  a  phenom- 
enon more  commonly  noticed  in  the  lower  animals,  who,  it  may 
be  remarked,  are  much  more  exposed  to  damage  in  thunder- 
storms than  human  beings,  even  under  the  same  circumstances. 
Sir  B.  Brodie  has  referred  to  a  curious  story,  in  the  Philosophi- 
cal Transactions,  of  two  bullocks,  pied  white  and  red,  who  were 
struck  in  different  storms.  In  both  cases  the  white  hairs  were 
consumed,  and  the  red  escaped.  The  following  anecdote,  how- 
ever, related  by  M.  Boudin,  shows  that  in  men  also  loss  of  hair 
is  sometimes  produced  by  flashes  of  lightning.  The  frigate 
Golymin  was  struck  by  lightning  on  the  night  of  February  21, 
1812,  and  the' captain,  M.  Eihouet,  received  several  wounds  on 
the  head.  '  The  next  day,'  says  that  officer,  '  when  I  went  to 
shave  myself,  I  found  that  the  beard,  instead  of  being  cut,  was 
torn  out  by  the  action  of  the  razor  ;  and  since  that  day  it  has 
totally  disappeared.  The  hair  of  the  scalp,  eyelashes,  eyebrows, 
and  surface  of  the  body  fell  off  successively.  Since  then  I  have 
remained  entirely  hairless.  During  the  year  1813,  the  nails  of 
my  fingers  scaled  away.  Those  of  the  toes  experienced  no 
visible  change.'  * 

*  (Euvres  de  F.  Arago,  Paris,  1854,  torn.  i.  p.  377. 
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The  burns  caused  by  lightning  are  sometimes  deep  and  very 
obstinate  in  healing  ;*  sometimes,  on  the  contrary,  they  amount 
merely  to  vesication,  or  even  only  to  discoloration.  They  will 
be  treated  on  ordinary  principles,  unless  indeed  the  authority 
of  the  case  above  alluded  to  should  induce  the  surgeon  to  make 
trial  of  the  effects  of  electricity,  which  is  said  sometimes  to 
produce  the  healing  of  ulcers  due  to  other  causes,  which  have 
resisted  the  ordinary  modes  of  treatment. 

Mutilations  of  the  body  are  only  rarely  met  with.  Out  of  a 
large  number  of  fatal  cases,  M.  Boudin  has  only  found  six  in 
which  mutilation  is  noticed  to  have  occurred ;  and  it  is  a 
singular  circumstance  that  in  four  of  these  the  tongue  was  the 
part  affected.  Wounds  and  fractures,  especially  of  the  skull, 
are  sometimes,  but  rarely,  noticed. 

The  post-mortem  appearances  in  cases  of  death  by  lightning- 
vary  extremely.  The  body  sometimes  retains  the  attitude  in 
which  it  was  when  struck.  Thus  a  case  is  related  in  which  a  man 
was  killed  on  horseback,  and  the  horse  proceeded  some  distance 
with  the  dead  rider  still  in  the  saddle.  At  other  times  the  body 
is  thrown  to  a  considerable  distance.  The  clothes  are  often 
burnt  or  torn,  even  when  the  surface  of  the  body  is  not  injured. 
In  respect  of  muscular  rigidity,  opinions,  and  probably  facts, 
vary  also.  John  Hunter  taught  that  '  animals  killed  by 
lightning,  and  also  by  electricity,  have  not  their  muscles  con- 
tracted ;'f  but  this  is  certainly  inconsistent  with  common 
experience,  although  it  may  be  the  fact  in  exceptional  instances. 
Thus  in  Dr.  Richardson's  work  on  the  Coagulation  of  the  Blood  J 
may  be  found  the  account  of  an  experiment  performed  on  a 
large  dog,  which  was  killed  by  a  powerful  electric  current.  In 
half  an  hour  rigor  mortis  commenced,  and  increased  to  such 
an  extent  that  '  in  five  hours  the  dog  appeared  as  if  frozen 
hard,§  or  carved  out  of  wood,  being  quite  stiff  and  inflexible.' 
The  same  author  (p.  138)  makes  death  by  electricity  the  only 
exception  to  the  rule  that  in  cases  of  immediately  sudden  death 


*  Cases  are  reported  in  whicli  the  entire  bodies  of  men  and  animals  hare 
been  reduced  to  ashes ;  but  such  events  (if  indeed  they  be  not  mere  exaggera- 
tions) must  be  very  rare. 

t  Worhs,  by  Palmer,  vol.  iii.  p.  114. 

J  Astley-Cooper  Prize-Essay,  p.  96. 

§  This  may  account  for  the  fact,  that  persons  killed  by  lightning  have 
sometimes  been  described  as  presenting  all  the  appearances  of  having  been 
frozen. 
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the  blood  coagulates  'with  moderate  firmness  and  in  tlie 
ordinary  mode.'  To  tlie  same  effect  is  a  case  reported  in  the 
Philosophical  Transactions,  vol.  Ixiii.  p.  177,  where  a  man  was 
struck  dead  while  in  bed.  A  doctor  was  sent  for,  who,  at  the 
request  of  the  patient's  wife,  opened  a  vein  in  the  arm.  The 
blood  was  so  fluid  that  it  continued  to  ooze  out  till  the  man  was 
put  in  his  cofiin.  M.  Boudin,  however,  says  that  the  blood  is 
sometimes  found  coagulated ;  and  Sir  C.  Scudamore's  experi- 
ments prove  the  same  fact  in  animals  killed  by  electricity.* 
The  heart  is  usually,  as  it  seems,  flaccid  and  empty.  The  con- 
dition of  the  lungs  seems  very  uncertain.  Putrefaction  may  be 
sometimes  hastened,  but  is  more  often  retarded. 

Death  is  caused  in  immediately  fatal  cases  by  the  shock  to 
the  brain  and  nervous  system,  and  perhaps  in  some  rare  in- 
stances by  asphyxia ;  and  it  appears  impossible  to  express  the 
indications  for  surgical  treatment  in  these  cases  more  clearly  and 
succinctly  than  they  are  thus  given  by  Sir  B.  Brodie  :  '  Expose 
the  body  to  a  moderate  warmth,  so  as  to  prevent  the  loss  of 
animal  heat,  to  which  it  is  always  liable  when  the  functions  of 
the  brain  are  suspended  or  impaired,  and  inflate  the  lungs,  so  as 
to  imitate  natural  respiration  as  nearly  as  possible.'f  It  may  be 
added  that  these  attempts  to  restore  animation  should  not  be  too 
soon  given  up,  since  stories  are  on  record  (one  of  which  has  been 
quoted  above)  of  the  return  of  animation  after  its  apparently 
complete  suspension  during  more  than  an  hour.  Cold  affusion, 
stimulating  enemata,  and  stimulants  administered  by  the  mouth, 
will  be  appropriate  adjuvants  to  this  treatment,  especially  in  the 
less  severe  cases.  The  prognosis  is  generally  favourable,  as  far 
as  the  recovery  of  life  goes,  in  cases  not  instantly  fatal ;  and 
even  when  some  of  the  special  senses  are  temporarily  abolished, 
their  restoration  is  not  hopeless. 


TIMOTHY  HOLMES. 


*  Taylor's  Med,  Juris.,  art.  '  Lightning.' 


t  Op.  cit.  p.  104. 
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FRACTURE  may  be  defined  to  be  a  sudden,  violent  solution 


X.     of  continuity  of  a  bone. 

Causes. — The  causes  of  fractures  are  of  two  kinds  :  predisposing 
a.nd  determining.  The  predisposing  causes  are  certain  natural 
agencies,  viz.  the  age  and  sex  of  the  patient,  and  the  liabilities 
of  different  bones.  Some  morbid  conditions  of  the  bones,  which 
render  them  unusually  fragile,  are  also  commonly  included  under 
this  title,  though  in  such  cases  it  is  more  correct  to  regard 
the  fracture  as  an  accidental  accompaniment  of  the  primary 
disease. 

The  influence  of  age  goes  nearly  hand-in-hand  with  the 
liability  to  exposure  to  the  external  causes.  The  smallest 
number  of  fractures  is  found  in  infancy,  especially  between  the 
ages  of  four  and  five.  At  puberty,  and  again  at  the  age  of 
twenty-five,  there  is  a  sudden  rise  in  their  ratio  ;  thence  the  in- 
crease is  small,  but  gradual,  up  to  the  age  of  sixty,  beyond  which 
the  proportion  is  stationary.  The  increase  after  forty  must  be 
ascribed  to  the  changes  in  the  bony  tissue  which  occur  at  that 
period  of  life.  Certain  fractures  may  be  considered  the  peculiar 
appanage  of  old  age  ;  as  fracture  of  the  neck  of  the  femur,  or  of 
the  lower  end  of  the  radius. 

As  might  be  expected,  men  are  much  more  liable  to  fractures 
than  Avomen,  except  in  early  infancy  and  in  extreme  old  age. 
The  differences  in  the  development  and  decay  of  the  skeleton 
sufficiently  explain  these  exceptions.  There  are  also  wide 
differences  in  the  liabilities  of  different  bones,  depending  on 
their  form,  position,  functions,  and  structure  ;  the  long  bones 
suffering  most,  especially  those  which  are  most  exposed  to  the 
violence  of  falls. 

The  morbid  conditions  of  bone  which  predispose  to  fracture 
are  either  confined  to  the  bone  itself,  or  are  parts  of  a  general 
cachexia.  Of  the  former  kind  are  atrophy,  caries,  necrosis, 
chronic  inflammation,  tumours  of  all  kinds  in  the  bone,  and 
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ulceration  in  consequence  either  of  the  pressure  of  an  aneurism 
or  tumour  external  to  it,  or  of  the  spreading  of  an  ulcer  from 
the  soft  tissues.*  In  all  these  cases  the  fractvire  is  to  be  regarded 
rather  as  a  complication  of  the  more  formidable  disease.  The 
general  predisposing  affections  mentioned  by  authors  are  scurvy, 
cancer,  gout,  syphilis,  scrofula,  rickets,  fragilitas  and  mollities 
ossium. 

Scurvy  does  not  appear  in  general  to  have  any  injurious 
effects  on  sound  bone,  tliough  in  one  case  Berard  found  the 
bones  of  the  lower  extremity  congested  and  fragile. f  Numerou-S 
instances  have  been  met  with  of  unusual  fragility  in  cancerous 
subjects  ;  but  in  all  (with,  perhaps,  one  only  exception,  mentioned 
by  Rumpelt  J)  nodules  of  cancerous  deposit  have  been  found 
embedded  either  on  the  surface  or  in  the  interior  of  the  bone. 

Gout  and  rheumatism  have  been  imagined,  rather  than  proved, 
to  weaken  the  tissue  of  bones.  'Not  so,  however,  with  secondary 
syphilis.  M.  Donatus  mentions  the  case  of  a  syphilitic  patient 
in  whom  very  slight  exei'tion  produced  a  fracture,  at  one  time 
of  the  right  humerus,  at  another  of  the  left.§  Since  that,  many 
cases  of  the  kind  have  been  recorded.  In  two  of  B.  Bell's 
patients  the  thigh-bones  were  broken  by  a  slight  force  ;  and 
Brodie  has  seen  the  clavicle  give  way  at  the  seat  of  a  node. 

But  the  disease  which,  more  than  any  other,  predisposes 
to  fracture  is  unquestionably  rickets,  or  its  later  type,  fragilitas 
ossium.  M.  Guersant  states,  that  out  of  a  mean  of  eighty  an- 
nual cases  of  fracture  in  early  life,  he  has  found  about  one-third 
in  rickety  children.  ||  These  cases  are  of  two  classes.  In  some, 
as  in  most  of  those  described  by  Dupuytren,1I  fracture  is  preceded 
for  some  days,  or  even  weeks,  by  bending,  and  union  is  tardy. 
In  others  fracture  occurs  suddenly  and  repeatedly  from  the 
slightest  causes.  Gibson  had  under  his  observation  a  youth  who 
at  the  age  of  nineteen,  had  suffered  twenty-four  fractures,  eight 
of  which  were  in  the  clavicle.**  Arnott  gives  the  history  of  a 
girl  who,  between  the  ages  of  three  and  fourteen,  had  thirty-one 


*  Trans,  of  Path.  Soc,  vol.  x.  p.  234. 

t  Dirt,  de  Med.  en  30  tomes,  1836,  art.  '  Fracture.' 

X  Gaz.  viedicale,  1835,  p.  641. 

§  Be  Hist.  Med.  lib.  v.  cap.  1. 

II  Clin.  d''S  Hujjitau.c  des  Enfans,  sixieuie  annee,  p.  28. 

1  Extratt  d  im  Mem.  sur  quelques  cas  2}c>'ticulicrs  de  Fractures,  etc.,  in  Bull, 
de  la  Facidte  de  Med.  18J1,  p.  156. 
**  Institutes  of  Surgery,  vol.  i.  p.  370. 
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fractures,  all  of  the  long  bones.*  Analogous  cases  are  recorded 
by  Tyrrell!  and  Lonsdale  ;  J  and  Esquirol  possessed  the  skele- 
ton of  a  woman,  in  which  the  traces  of  more  than  two  hundred 
fractures,  occurring  at  different  periods,  could  be  coimted.  In 
all  the  above  cases  the  general  health  has  appeared  good,  and 
union  has  not  been  retarded,  nay,  more,  it  has  been  sometimes 
unusually  rapid.  Stanley,  however,  records  a  case  in  which  no 
union  could  be  obtained. § 

The  immediate  causes  of  fracture  are  of  two  kinds  :  external 
force,  and  muscular  contraction.  The  former  of  these  is  also 
exerted  in  two  ways  :  directly,  when  the  fracture  occurs  at  the 
part  immediately  subjected  to  violence  ;  and  indirectly  {contre- 
coup),  when  the  force  applied  at  one  point  is  transmitted,  and 
causes  a  fracture  elsewhere.  Indirect  force  is  probably  the 
most  frequent  cause,  pure  muscular  contraction  the  rarest. 
But  in  by  far  the  majority  of  cases  the  latter  co-operates  with 
the  more  palpable  cause,  by  directly  increasing  the  strain  upon 
the  bones,  and,  still  more,  by  fixing  them.  Hence  the  com- 
parative facility  with  which  partial  fracture  may  be  produced 
in  the  dead  body,  by  direct  force,  and  the  great  difficulty, 
or,  perhaps,  impossibility  of  effecting,  experimentally,  any 
kind  of  indirect  fracture.  Hence,  too,  the  comparative  rarity 
of  fractures  among  skaters,  and  the  proverbial  impunity  of 
drunkards. 

The  two  most  prolific  causes  of  fracture  are  falls  and  blows. 
Although,  as  a  rule,  falls  produce  indirect  fractures  and  blows 
direct,  yet  they  are  by  no  means  uniform  in  their  results.  A 
faU  may  be,  and  may  resemble  in  its  effects  a  series  of  blows, 
as  in  the  case  of  a  fall  from  a  scaffolding.  Nothing,  in  fact,  is 
more  apparently  capricious  than  the  effects  of  falls.  Thus,  a 
fall  on  the  sole  of  the  foot  may  fracture  either  the  os  calcis,  the 
tibia  in  any  part  of  its  length,  the  patella,  the  femur,  the  pelvis, 
or  even  the  cranium.  The  causes  of  such  differences,  as  well 
as  of  the  varieties  in  the  form  of  fracture,  are  more  or  less 
traceable  to  the  degree  of  violence  of  the  fall,  the  position  of 
the  individual  and  of  the  limb,  perhaps  to  the  different  strength 
of  the  bones  in  different  persons,  but  especially  to  the  precise 
muscular  action  called  into  play. 

*  Medical  Gazette,  June  1833. 
t  'S'^.  Thomas's  Hosp.  Reports,  No.  1. 
X  Prac.  Treatise  on  Fractures,  1838. 
§  On  Bis.  of  the  Bones,  184'J,  p.  241. 
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Neitlier  is  there  greater  uniformity  in  the  mode  of  operation 
of  these  causes.  Commonly  it  is  either  compression  or  forced 
flexion.  But  in  the  production  of  certain  fractures  torsion  has 
a  large  share ;  as  in  fracture  of  the  fibula  and  of  the  ribs,  and 
in  fractures  of  diseased  bones  during  such  slight  efforts  as 
turning  in  bed.  Traction  assists  the  other  causes  even  in  such 
cases  as  fracture  of  the  patella,  and  separation  of  epiphyses. 

The  few  recorded  instances  of  fracture  of  the  long  bones 
by  unaided  muscular  action  can  be  ascribed  solely  to  violent 
and  sudden  flexion.  In  different  cases,  the  humerus,  the 
bones  of  the  forearm,  the  femur,  clavicle,  even  the  tibia,  have 
yielded  during  a  povperful  muscular  effort.*  It  is  a  generally 
received  opinion,  however,  that  no  long  bone  can  be  broken  in 
its  shaft  by  the  mere  contraction  of  its  muscles  unless  impaired 
by  some  morbid  change  in  its  structure  :  an  opinion  confirmed 
by  the  observation  of  Nicod,t  that  in  most  of  these  cases  fracture 
has  been  preceded  by  pains  in  the  l.)roken  limbs,  and  in  some 
instances  followed  by  actual  evidences  of  disease,  as  abscess  or 
exfoliation.  But  abnormal  increase  of  the  muscular  power,  as 
during  convulsions,  may  be  sufficient  to  account  for  it.  The 
bones  commonly  fractured  by  muscular  action  are  the  patella, 
OS  calcis,  and  olecranon.  The  ribs,  and  even  the  sternum,^: 
have  been  known  to  be  broken  by  the  violent  action  of  the 
diaphragm  during  coughing,  but  in  all  probability  they  were 
weakened  by  partial  absorption  or  atrophy. 

The  cause  of  a  fracture  has  considerable  influence  over  its 
subsequent  course  and  results.  It  is  manifest  that,  as  a  rule, 
the  consequences  of  direct  are  likely  to  be  far  more  serious  than 
those  of  indirect  force.  For  not  only  are  the  effects  on  the 
bone  itself  more  severe,  but  the  soft  parts  covering  the  fracture 
are  subjected  to  the  crushing  power  of  the  external  violence,  in 
addition  to  those  accidents  to  which  they  are  equally  exposed 
in  both  classes  of  fractures  from  the  displaced  fragments. 

Intra-uterine  fractures  originate  in  two  ways.  In  the 
majority  of  cases  they  are  associated  with  manifest  deformity 
of  some  part  of  the  body.  As  many  as  forty- three,  and  even  112 
fractures  §  have  been  found  in  the  same  foetus,  depending,  of 

*  For  a  summary  of  such  cases  see  Cooper's  Surg.  Diet.,  art.  '  Fracture  '  j 
and  Hamilton  on  Fractures  and  Dislocations,  1860. 

t  Anmiaire  med.-chir.  des  Hop.  de  Paris,  1819,  p.  494. 

J  Gaz.  des  Hopitaiix,  mars  1830. 

§  Chaussier,  in  Bull,  de  la  Fac.  de  Med.  1813,  p.  301. 
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course,  on  imperfect  development  of  the  bones,  or  '  congenital 
rickets.'  But  fracture  proper,  due  either  to  external  violence 
or  abnormal  muscular  construction,  may  occur  in  the  bones 
of  a  healthy  foetus.  These  fractures  have  been  found  in  all 
conditions.  They  are  not  unfrequently  compound,  and  have 
been  known  to  wound  the  uterus,  causing  htemorrhage  and 
abortion.* 

Varieties. — Fractures  are  divided  primarily  into  simple  and 
compound ;  the  essential  character  of  the  latter  being  the  co- 
existence of  a  wound  in  the  skin,  with  which  the  fracture  com- 
municates. This  distinction  is  important ;  the  two  great  classes 
of  fractures  differing  from  one  another  in  the  nature  of  the 
process  necessary  for  their  repair,  and,  consequently,  in  their 
results  and  dangers,  and  the  duration  of  their  treatment. 
There  are  two  ways  in  which  the  wound  may  be  produced  at 
the  time  of  the  accident :  from  without,  by  the  same  direct 
force  which  fractures  the  bone ;  or  from  within,  by  the  end  of 
one  or  both  fragments  being  thrust  through  the  soft  parts, 
whether  by  the  continuance  of  the  original  force,  or  by  the 
weight  of  the  body.  The  latter  mode  is  the  more  frequent  of 
the  two  ;  and  it  is  mainly  owing  to  this  that  compound  fractiires 
are  more  common  in  the  leg  than  in  any  other  part  of  the  body. 
The  difference  between  the  two  modes  of  production  is  essential, 
and  must  in  all  cases  be  noted.  For  while  the  former  implies 
greater  or  less  contusion,  almost  necessarily  followed  by  inflam- 
mation, often  by  excessive  suppuration  and  sloughing ;  the 
latter  may  be  attended  by  so  Jittle  injury,  as  to  admit  of 
primary  union  of  the  wound,  and  conversion  of  the  fracture  from 
compound  to  simple.  There  are  also  two  ways  in  which  a 
fracture  may  become  compound  at  any  subsequent  period :  ulcer- 
ation of  the  skin  from  pressure  of  a  displaced  fragment,  which 
most  commonly  occurs  in  very  oblique  fractures  of  the  tibia ; 
and  the  formation  and  bursting  of  an  abscess.  This  accident, 
the  conversion,  viz.  of  a  simple  into  a  compound  fracture,  is 
most  to  be  feared  about  the  second  or  third  day  ;  but,  of  course, 
it  may  occur  latter. 

Besides  this  primary  division,  fractures  may  be  conveniently 
classed  under  foiu-  heads  :  I.  Simple,  single  fractures.    II,  Mul- 


*  For  a  full  dispiission  of  this  matter,  see  Holmes's  Disnases  of  Children  ;  also 
a  Memoir  read  before  Med.-Cliir.  See,  Lancet,  April  7,  18G0,  p.  348. 
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tiple  fractures.    III.  Incomplete  fractures.  And  IV.  Fractures 

I  with  complications. 

I.  Of  simple,  single  fractures  tliere  are  two  kinds — fracture 
proper,  and  separation  of  ej)iphyses.    Of  fracture  proper  there 

I  are  also  three  varieties,  named  from  its  direction ;  transverse, 

1  oblique,  and  irregular  or  dentated. 

Transverse  fracture  is  not  met  with  in  the  shafts  of  long 
bones,  though  enumerated  by  most  writers.  Cruveilhier^'"  consi- 
ders it  impossible.  Camperf  was  not  able  to  meet  with  a  single 
specimen  of  the  kind  in  the  museums  of  Germany,  England,  or 
Holland.  Neither  do  those  of  Paris  contain  one,  according  to 
Malgaigne,  who  also  failed  in  his  attempts  to  produce  this  kind 
of  fracture  in  the  dead  body.  Hence  it  may  fairly  be  concluded 
that  it  has  never  yet  been  observed.  Nevertheless,  a  fracture 
may  be  partly  transverse  and  partly  oblique.  Transverse  frac- 
tures occur  in  irregular  and  short  bones,  such  as  the  scapula, 
lower  jaw,  patella,  and  vertebrae;  and  in  the  spongy  extremities 
of  long  bones,  as  the  olecranon  and  the  lower  end  of  the  radius  ; 
but  even  in  these  there  is  commonly  more  or  less  of  obliquity. 

The  great  bulk  of  fractures  of  the  extremities  are  oblique. 
The  direction  of  the  obliquity  may  be  antero-posterior  or  trans- 
verse, and  its  degrees  are  endless ;  very  oblique  fractures  being 
often  improperly  called  longitudinal.  In  dentated  fractures  the 
surfaces  are  studded  with  irregularities,  more  or  less  pointed, 
and  interlocking  so  as  to  present  obstacles  to  the  displacement 
of  the  fragments,  or  to  their  reduction  when  displaced.  In  such 
cases  the  fragments  may  remain  in  position,  the  only  perceptible 
displacement  being  an  alteration  in  their  relative  axes,  or  a 
bending  of  the  bone.  One  or  more  of  these  points  may  be  broken 
off,  a  circumstance  which  materially  affects  the  nature  of  the 
fracture,  and  the  mobility  of  the  fragments.  A  large  proportion, 
of  oblique  fractures  are  dentate. 

Separation  of  epiphyses  has  been  so  often  confounded  with 
simple  fracture,  or  congpnital  defects,  that  it  is  scarcely  a 
matter  of  surprise  that  there  should  still  be  wide  differences  of 
opinion  as  to  its  frequency  and  precise  nature.  It  has  been 
found  after  death  at  both  ends  of  the  humerus,  femur,  tibia, 
and  fibula,  the  lower  end  of  the  radius,  and  upper  end  of  the 


*  Traite  cTAnat.  Path,  gen.,  1849,  t.  i.  p.  86. 

t  Obs.  circa  Callum,  in  Essays  and  Obs.  Fhys.  and  Lit.  of  Soc.  of  Ed.,  1771, 
vol.  iii.  p.  537. 
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ulna.  It  has  been  diagnosed  in  other  parts,  and  there  seems 
no  reason  to  doubt  that  any  epiphysis  may  separate  from  its 
bone,  the  relative  facility  of  the  accident  at  different  parts  being 
affected  by  the  mode  of  growth  and  connection  of  the  epiphyses. 

This  is  necessarily  an  accident  of  early  life,  usually  before 
the  age  of  sixteen.  In  some  persons,  however,  in  whom  com- 
plete ossification  is  deferred,  it  may  occur  at  a  later  period. 
Some  surgeons,  notably  Mr.  Smith  of  Dublin,  believe  that 
commonly  the  fracture  follows  the  course  of  the  cartilage. 
The  majority  of  French  surgeons,  however,  who  have  paid  much 
attention  to  the  subject,  think  that  the  separation  is  generally 
accompanied  by  some  splintering  of  the  adjoining  part  of  the 
shaft  of  the  bone,  and  in  this  opinion  they  are  strongly  sup- 
ported by  the  investigations  of  Mr.  Holmes.*  As  this  latter 
writer  observes,  the  point  is  of  practical  importance  only  as 
bearing  on  the  prognosis,  the  liability  to  subsequent  defective 
growth  of  the  limb  being  in  proportion  to  the  amount  of  injury 
to  the  epiphysial  cartilage.  The  causes  and  symptoms  of  the 
accident  are  similar  to  those  of  ordinary  fracture.  It  may 
happen  during  intra-uterine  life  from  blows  received  by  the 
mother,  and  has  been  not  unfrequently  produced  during  birth 
by  violent  attempts  at  delivery. 

II.  Of  multiple  fractures  there  are  four  varieties:  1.  Two 
or  more  fractures  of  the  same  bone.  2.  Separate  fractures 
of  different  bones.   3.  Splintered ;  and  4.  Comminuted  fractures. 

1.  Double  fractures  in  the  shafts  of  bones  are  rare,  because 
they  can  only  be  produced,  either  by  the  simultaneous  action 
of  two  separate  forces,  or  (which  is  virtually  the  same  thing)  by 
the  action  of  a  single  force  over  a  large  surface.  For  the  same 
reason,  they  are  generally  attended  with  great  damage  to  the 
soft  parts,  and  proportionate  danger.  But  in  the  articular 
extremities  of  certain  bones,  as  the  humerus  and  femur,  they 
are  not  unfrequent,  owing  to  the  peculiar  shape  of  their  con- 
dyles, between  which  any  transmitted  force  is  divided.  Such 
fractures  of  course  extend  into  the  neighbouring  joint. 

2.  Fractures  of  two  or  more  bones  are  naturally  separable 
into  two  groups.  One  of  these  includes  the  numerous  cases  of 
fracture  of  contiguous  or  parallel  bones,  as  the  ribs,  the  two 
bones  of  the  leg  or  forearm,  the  metacarpal  or  metatarsal  bones. 
The  other  group  comprises  fractures  of  two  or  more  bones  in 


*  Holmes's  Diseases  of  Children,  2nd  edit.  p.  236. 
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separate  parts  of  the  skeleton.  These  are  comparatively  rare, 
being  not  more  than  1-3  per  cent,  of  all  fractures.  The  leg,  the 
thigh,  the  arm,  and  the  cranium  are  the  parts  most  frequently 
involved.  In  about  one-fifth  of  the  cases  there  are  three  separate 
fractures.  More  than  three  are  rarely  found.  The  cause  of  these 
fractures  is  almost  invariably  a  fall  from  a  height.  As  might  be 
expected,  they  are  more  fatal  than  any  other  class.  Produced  by 
great  and  extensive  violence,  they  are  attended  with  excessive 
shock,  and  for  the  most  part  with  internal  injuries.  When  not 
so  complicated,  their  danger  is  in  proportion  to  the  number  of 
fractures. 

3  and  4.  Splintered  and  comminuted  fractures  differ  from 
one  another  principally  in  degree.  A  splinter  is  any  pointed 
fragment,  not  involving  the  whole  thickness  of  the  bone,  ex- 
cept in  the  case  of  a  flat  bone.  In  comminuted  fractures  the 
bone  or  bones  are  either  separated  into  innumerable  fragments 
which  are  isolated  and  scattered  among  the  surrounding  tissues  ; 
or  they  are  crushed,  and  as  it  were  compressed,  the  bony  tissue 
appearing  to  occupy  less  space  than  originally,  as  though  there 
were  actual  loss  of  substance.  This  latter  form  of  fracture 
is  seen  only  in  spongy  bones,  as  the  vertebrae,  os  calcis,  and 
articular  ends  of  long  bones.  A  variety  of  it — ^impacted  fracture 
— of  common  occurrence  in  certain  localities,  as  the  neck  and 
lower  end  of  the  femur  and  lower  end  of  the  radius,  differs  from 
it  by  its  capability  of  repair  without  loss  of  tissue  or  deformity. 

III.  There  are  four  species  of  incomplete  fracture:  1.  Fis- 
sures. 2.  Proper  incomplete  fracture,  or  bending  of  bones. 
3.  Separation  of  a  splinter.    4.  Perforations. 

1.  Fissures  are  most  commonly  met  with  in  the  cranium. 
In  other  flat  bones,  except  the  ribs,  they  are  rare.  There  are 
records,  however,  of  their  occurrence  in  the  lower  jaw,  and  in 
the  OS  innominatum.  In  the  short  bones  they  are  still  more 
rare.  They  occur,  though  not  often,  in  the  shafts  of  long  bones, 
commencing  at  the  articular  extremity,  as  between  the  condyles 
of  the  femur  or  humerus,  and  being  prolonged  more  or  less  into 
the  shaft.  In  the  preparation  (St.  George's  Hospital  Museum, 
I.  208)  from  which  the  Figs.  8  and  9  are  taken,  a  fissure  in  the 
tibia  of  a  child,  instead  of  extending  to  the  joint,  begins  just 
below  the  epiphysis,  which  is  partially  separated.  The  fissure, 
as  may  be  seen,  passes  obliquely  down  the  shaft  of  the  bone, 
extending  to  its  inner  surface  behind  (Fig.  9),  though  ia  front  it 
is  nearly  vertical.    As  is  usual  in  such  fractures,  there  is  a 
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distinct  separation  of  the  lips.  Some  surgeons  have  described 
longitudinal  fissures  in  the  tibia  and  femur  which  do  not  at 
any  point  reach  the  margin  of  the  bone.  Malgaigne  actiially 
depicts  such  a  fissure,  professedly  from  a  specimen  in  the 
Museum  of  the  Val  de  Grace.*  But  it  is  difficult  to  believe  in 
the  reality  of  such  fractures,  except  in  the  case  of  radiations 
from  the  wounds  inflicted  by  firearms  (starred  fractures). 


Fig.  8.t  Fig.  9.t 


2.  Incomplete  fractures,  properly  so  called,  occur  both  in  the 
flat  and  long  bones.  Permanent  depressions  of  the  cranium 
produced  during  birth  are  usually,  and  according  to  some 
authorities  always,  accompanied  by  slight  fracture.  So,  too,  in 
the  bones  of  the  adult  cranium  fracture  may  be  confined  to 
either  table,  or  to  the  diploe.  Partial  fracture  of  the  ribs 
occurs  at  all  ages ;  and  Adams  drew  attention  to  its  frequency 
in  the  neck  of  the  femur.§     The  vertebrse  bend  up  to  a  later 


*  Traitc  des  Fracturea  et  des  Ltixations,  1847,  plates, 

t  Fis.siired  fracture  of  the  tibia,  front  view.    St.  George's  Hospital  Museum. 

J  Back  -view  of  the  same  preparation. 

§  Dublin  Jour,  of  Med.  and  Cliem.  Science,  vol.  vi.  1835,  pp.  220  et  seq. 
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period  of  life  than  other  bones,  because  tbey  contain  more 
animal  matter.* 

Bending,  or  incomplete  fracture,  or,  as  known  by  its  best 
name  'green-stick'  fracture,  of  the  shafts  of  long  bones  is  by 
no  means  rare  in  childhood,  especially  between  the  ages  of  five 
and  fifteen.  It  has  been  observed  in  all  the  long  bones,  but 
most  frequently  in  the  forearm.  Next  in  order  of  frequency  come 
the  clavicle,  the  femur,  and  tibia.  In  the  bones  of  the  forearm 
singly,  in  the  humerus  and  fibula,  it  is  rare.  It  may  be  doubted 
whether  simple  bending  without  fracture  ever  occurs  in  the 
human  subject ;  it  has  only  been  seen  as  the  result  of  experiment 
in  the  soft  bones  of  very  young  animals.  The  usual  form  of  in- 
jury is  well  shown  in  the  accompanying  illustration,  copied  from 


Tig.  lO.t 


Bending  of  Clavicle. 


Holmes's  Diseases  of  Children  (Fig.  36,  p.  234).  The  fibres  on 
the  convexity  of  the  curve  have  given  way,  those  on  the  concave 
side  being  unbroken.  There  is  no  displacement  of  the  frag- 
ments, which,  indeed,  rarely  occurs,  and  the  periosteum  usually 
remains  untorn.  With  few  exceptions,  a  bent  bone  recovers  its 
shape  after  a  few  weeks,  or  perhaps  months,  by  its  own  elas- 
ticity, aided  by  compression.  The  possibility  of  partial  fracture 
in  the  .adult  has  been  called  in  question  by  many.  Jurine, 
however,  distinctly  affirms  that  he  has  seen  such  cases ;  and 
that  it  may  be  readily  produced  on  adult  bones  in  the  dead 
subject  is  proved  by  the  experiments  of  Meding,t  Campaignac, 
and  Malgaigne. 

*  Lettsomian  Led.  on  the  Plnjs.  Comt,  Diseases,  and  Fractures  of  Bones,  hj 
John  Bishop,  1855.  This  author  assicfns  teething,  and  the  quantity  of  phosphate 
of  lime  which  that  process  requires,  as  one  principal  cause  of  the  softness  of  the 
tones  up  to  the  age  of  four. 

t  Green-stick  Fracture  of  the  Clavicle.    St.  George's  Hospital  Museum. 

\  De  Eegeneratione  Ossium  per  experimenta  illust.,  Diss.  Inaug.   Lips.  1823. 
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3.  Tlie  separation  of  a  splinter,  leaving  the  remainder  of  the 
bone  intact,  is  a  rare  accident.  It  can  only  be  effected  by  a 
wounding  instrument,  as  a  sabre  or  ball ;  hence  it  is  necessarily 
compound.  The  cranium  and  prominent  points  of  bone  are  most 
exposed  to  this  peculiar  form  of  injury.  Rarely,  indeed,  are  the 
shafts  of  long  bones  so  fi-actured. 

4.  Perforations,  also,  are  necessarily  connected  with  an 
external  wound.  All  bones  are  liable  to  this  form  of  fracture, 
which  is  attended  by  this  peculiarity,  that  the  body  which 
inflicts  the  injury  may  remain  in  the  bone,  the  perforation 
being  complete  or  incomplete. 

IV.  The  complications  of  fractures  comprise  all  concomitant 
injuries  to  organs  other  than  the  bones  themselves,  and  all 
general  affections.  Only  one  distinct  variety  is  included  under 
this  head  :  viz.  fractures  which  extend  into  a  joint.  These,  unless 
produced  hj  a  ball  or  penetrating  instrument,  are  usually  simple. 

Diagnostic  symptoms. — The  symptoms  of  fracture  are  rational 
and  sensual.  The  rational  symptoms  are  the  evidences  of 
injury  to  internal  viscera,  resulting  from  the  fracture  of  the 
bones  which  enclose  any  of  the  large  cavities.  As  evidences  of 
fracture  they  are  rarely  of  much  value,  except  in  those  cases 
where  their  gravity  indicates  that  the  fracture  itself  is  of  secon- 
dary importance  to  the  internal  complication.  The  sensual 
symptoms  a.re  of  two  kinds  :  certain,  pathognomonic,  or  unequi- 
vocal ;  and  uncertain,  or  equivocal.  The  unequivocal  signs 
are  four :  the  sharp  crack  heard  by  the  patient  at  the  moment 
of  fracture,  unnatural  mobility  of  the  fragments,  deformity,  and 
crepitation.  The  equivocal  symptoms  are  three  :  pain,  swelling, 
and  loss  of  power. 

In  the  great  majority  of  cases  the  attention  of  the  patient  is 
distracted  by  so  many  circumstances  at  the  moment  of  fracture, 
by  the  sudden  pain,  by  alarm,  and  by  surrounding  noise,  that 
he  is  not  conscious  of  the  slight  crack  produced  by  the  snapping 
of  the  bone.  It  is  generally,  however,  heard  unmistakably  in 
cases  of  fracture,  at  least  of  long  bones,  by  muscular  contraction ; 
or  when  the  accident  happens  in  a  quiet  place,  as  in  bed,  or 
during  the  efforts  to  reduce  a  dislocation.  It  is,  when  heard, 
a  valuable  sign  ;  the  only  thing  with  which  it  would  be  possible 
to  confound  it  being  the  sudden  snap  of  a  tendon,  or  perhaps 
that  of  the  displacement  or  rupture  of  a  ligament  during 
dislocation. 
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Mobility  of  the  fragments  is,  of  course,  a  necessary  condition 
both  of  deformity  and  crepitation.  But  it  is  frequently  diagnos- 
tic without  the  latter  accompaniment,  as  in  fracture  of  deep- 
seated  bones,  or  when  there  is  separation  of  the  fragments. 
The  most  readily  detected  and  most  conclusive  test  of  fracture 
of  the  fibula  is,  mobility  of  the  lower  fragment  without  the 
upper.  It  frequently  occurs,  however,  that  this  symptoin  is 
either  absent,  or  not  sufficiently  decided  for  the  purpose  of 
diagnosis.  In  many  fractures  of  short  and  flat  bones,  as  of 
the  spine  or  pelvis,  and  in  comminuted  fractures,  it  can 
scarcely  be  said  to  exist.  The  same  is  the  case  with  some 
fractures  of  a  single  bone,  supported  by  a  neighbour,  where  one 
acts  as  a  splint  to  the  other ;  and  in  dentated  and  impacted 
fractures.  And  in  all  fractures  in  the  neighbourhood  of  joints 
its  interpretation  is  interfered  with  by  two  causes — the  difficulty 
of  holding  the  smaller  fragment,  and  the  natural  mobility  of 
the  joint.  Lastly,  it  is  a  test  not  to  be  relied  on  as  applicable 
to  the  ribs,  on  account  of  their  elasticity. 

Of  all  the  symptoms  of  fracture,  deformity  is  the  most  valu- 
able, because  it  is  the  one  which  gives  the  greatest  amount  of 
information.  It  is  not,  of  course,  present  in  every  case,  being 
often  prevented  by  the  shape  or  connections  of  the  bone  broken ; 
as  in  fracture  of  the  broad  upper  end  of  the  tibia,  or  ulna  ;  of  one 
of  two  parallel  bones  ;  of  the  sternum  ;  of  the  face,  or  cranium. 

There  are  five  varieties  of  displacement,  having  reference, 
1.  To  the  diameter  of  the  bone,  transverse  or  lateral ;  2.  To 
its  length,  shortening  or  riding ;  3.  To  its  axis,  angular  dis- 
placement; 4.  To  its  circumference,  rotation;  and  5.  To  the 
contiguity  of  the  fragments,  direct  separation. 

Transverse  displacement  may  take  place  in  any  direction, 
though  fractures  of  the  same  bone  preserve,  for  the  most  part,  a 
certain  degree  of  uniformity  in  this  resj)ect.  Its  amount  is 
equally  variable.  In  oblique  fractures  it  is  more  or  less  inevi- 
table. When  complete,  it  is  necessarily  accompanied  by 
shortening,  unless  this  be  prevented  by  the  support  of  a  neigh- 
bouring bone.  In  fractures  of  superficial  bones  it  is  readily 
both  seen  and  felt ;  and  in  very  oblique  fractures,  especially  of 
the  tibia,  the  projecting  fragment  threatens  to,  and  in  some 
instances  actually  does,  pierce  the  integuments.  In  more 
deeply  seated  fractures  it  may  be  ascertained,  though  not  so 
readily,  by  tracing  the  bone  with  the  fingers,  and  by  noting 
the  increase  in  the  diameter  of  the  limb  at  the  seat  of  fracture. 
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Longitudinal  displacement  is  present  to  a  greater  or  less  extent 
in  all  oblique  fractures.  In  all  cases  it  is  tlie  inferior  fragment 
which  is  displaced.  Although,  as  a  rule,  it  implies  the  addition 
of  transverse  displacement,  this  is  not  the  case  in  impacted 
fractures.  In  them  the  lower  fragment  is  generally  driven 
into  the  upper ;  but  the  reverse  occasionally  happens  in  the 
neck  of  the  femur.  In  most,  if  not  in  all  of  these  eases,  there 
is  more  or  less  angular  displacement,  a  species  of  deformity 
rarely  absent  fi'om  the  fractures  of  long  bones,  being  readily 
produced  by  the  mere  weight  of  the  limb,  and  which,  when 
distinctly  marked,  is  in  itself  sufficient  evidence  of  the  nature  of 
the  injury.  Eotatory  displacement  is  also  effected  by  the  move- 
ment of  the  lower  fragment.  It  is  especially  characteristic 
of  fractures  of  the  femur,  though  not  confined  to  them ;  and 
is  recognised  by  comparing  the  positions  of  the  processes  of 
the  broken  bone  with  their  natural  relations.  Displacement 
by  separation  takes  place  in  nearly  all  (transverse)  fractures  of 
the  patella,  olecranon,  and  os  calcis,  in  all  of  which  it  is  pro- 
duced by  muscular  contraction.  It  is  rarely  seen  elsewhere  :  but 
in  some  fractures  of  the  lower  end  of  the  fibula,  the  lower  frag- 
ment may  be  drawn  away  from  the  upper  by  rotation  of  the 
foot ;  and  in  severe  fractures  of  the  skull  there  may  be  an 
interval  between  the  fragments,  or  between  two  bones  separated 
at  a  suture. 

The  causes  of  these  various  kinds  of  displacement  are  four : 
the  continued  action  of  the  violence  which  caused  the  fracture ; 
the  weight  of  the  limb,  or  of  the  body  ;  the  subsequent  action 
of  other  external  forces ;  and,  lastly  and  principally,  the  in- 
fluence of  the  muscles.  The  original  violence  may  produce  any 
of  its  varieties,  with  few  exceptions.  It  is  the  sole  cause  of 
impaction,  and  the  chief  agent  of  angular  displacement.  Most 
indirect  fractures  of  the  lower  extremity,  and  those  of  the  upper 
which  are  caused  by  falls  on  the  hand,  suffer  from  the  weight 
of  the  body.  This,  indeed,  it  is  which  renders  many  indirect 
fractures  compound.  Angular  and  rotatory  displacement  are 
to  a  great  extent  caused  by  the  weight  of  the  limb.  It  is  not 
often  that  any  subsequent  violence  is  brought  to  bear  on  the 
position  of  the  fragments,  except  through  the  imprudence  of 
those  who  carry  the  patient,  or  of  himself  during  delirium. 
The  most  powerful  and  most  unfailing  cause  of  displacement  is 
muscular  action.  This  is  twofold :  healthy,  tonic  contraction, 
and  spasmodic.    The  influence  of  the  former  is  usually  height- 
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ened  by  semi-voluntary  movements  of  the  patient,  provoked 
by  the  efforts  at  reduction.  Although  muscular  contraction 
has  a  large  share  in  the  production  of  all  the  forms  of  displace- 
ment, it  is  the  special  agent  of  shortening.  The  muscles  con- 
nected with  the  lower  fragment  are  answerable  for  this  result, 
so  that  in  the  great  majority  of  cases  it  is  this  fragment  which 
suffers  displacement,  and  is  to  be  brought  into  contact  with  the 
upper ;  the  apparent  rising  of  the  latter  being  due  solely  to  the 
displacement  of  the  former.  But  in  fractures  near  to  the  upper 
end  of  a  bone,  transverse  displacement  may  be  effected  by  the 
muscles  attached  to  the  upper  fragment,  as  happens  in  fracture 
of  the  femur  immediately  below  the  trochanters,  and  of  the 
neck  of  the  humerus.  In  children  the  fragments  usually 
undergo  less  displacement  than  in  adults ;  partly  because,  on 
account  of  the  elasticity  of  their  bones,  their  fractures  are  more 
irregular ;  but  principally  because  the  periosteum  is  often  not 
completely  torn  across,  and  the  patients  are  much  less  exposed 
to  the  after-causes  of  displacement. 

In  examining  for  displacement,  the  only  sources  of  fallacy 
are  the  remains  of  some  former  injury,  which  must  be  learnt 
by  inquiry,  and  the  presence  of  splinters,  or  of  effused  blood; 
which  last  may  mask,  or  simulate,  a  bony  ridge.  The  sen- 
sation imparted  by  coagulated  blood  has  more  than  once  led  to 
error  in  the  examination  of  the  cranium  for  fracture  ;  and  a 
similar  condition  is  occasionally  met  with  over  other  superficial 
bones. 

Crepitation  may  be  recognised  in  most  cases  of  fracture,  and 
is  a  symptom  which  cannot  mislead.  In  splintered  and  com- 
minuted fractures,  and  when  the  fragments  are  loose,  the  least 
motion  or  pressure  suffices  to  determine  it.  Generally,  however, 
some  care  and  art  is  requisite  for  the  purpose  ;  the  lower  frag- 
ment being  moved  while  the  upper  is  fixed  by  a  firm  grasp,  or 
both  fragments  being  simultaneously  moved  in  opposite  direc- 
tions. In  doubtful  cases,  or  where  the  limb  is  large,  the  ex- 
amination is  facilitated  by  confiding  the  upper  fragment  to  an 
assistant,  and  exploring  the  supposed  seat  of  fracture  with  the 
fingers  during  the  above  movements.  In  certain  fractures  in 
the  neighbourhood  of  joints,  as  the  hip  or  shoulder,  rotation  of 
the  limb,  or  fiexion  and  extension,  answers  the  purpose  better 
than  lateral  movements.  If  there  is  any  interlocking  of  the 
fragments,  they  must  be  separated  by  extension  before  they  can 
move  upon  each  other.    In  partial  fractures  no  crepitation  can 
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be  produced  till  the  bone  is  straightened,  and  the  broken 
surfaces  brought  into  contact  with  each  other,  and  not  always 
then.  In  many  fractures  of  the  ribs,  the  necessary  movements 
can  only  be  effected  by  making  the  patient  cough.  To  facilitate 
the  discovery  of  crepitation  in.  obscm'e  cases,  M.  Lisfranc*  ad- 
vocates the  use  of  the  stethoscope,  which  may  be  occasionally 
resorted  to  with  advantage  in  the  examination  of  fi'actures  of 
the  ribs,  pelvis,  or  shoulder,  or  when  there  is  excessive  swelling. 
But  in  most  cases  it  is  unnecessary  and  cumbersome. 

In  many  instances  this  symptom  is  altogether  wanting :  in 
all  impacted,  and  many  dentated  fractures ;  when  the  frag- 
ments are  separated,  as  in  fracture  of  the  patella ;  when  they 
ride  (in  which  case  it  can  only  be  obtained  after  elongation)  ; 
also  in  some  fractures  of  a  single  bone  in  limbs  provided  with 
two,  when  its  neighbour  prevents  the  necessary  movements ;  or 
when  a  clot  of  blood  or  bit  of  imiscle  intervenes  between  the 
fragments. 

A  sound  more  or  less  resembling  crepitation  may  be  caused 
by  emphysema ;  by  the  rubbing  of  tendons  in  their  sheaths,  or 
of  the  inflamed  and  roughened  surfaces  of  a  joint,  aided,  ac- 
cording to  Sir  A.  Cooper,  by  the  altered  state  of  the  synovia. 
This  sound,  as  compared  with  crepitation,  is  slight,  dull,  and 
creaking,  and  may  be  produced  by  simple  pressure  of  the  joint ; 
and  the  rubbing  of  tendons  is  analogous  to  it,  and  jerking.  In 
the  discrimination  of  these  sounds  the  stethoscope  has  its  chief 
use. 

The  remaining  symptoms,  pain,  swelling,  and  loss  of  power, 
being  common  to  other  forms  of  injury,  ai-e  of  little  or  no  value 
for  the  purpose  of  diagnosis,  except  as  indicating  the  precise 
seat  of  fracture,  or,  in  some  instances,  the  nature  of  its  cause, 
whether  direct  or  indirect.  However,  if  no  large  vessel  is  torn, 
the  amount  of  ecchymosis  is  a  good  general  guide  to  the  extent 
of  the  mischief,  both  to  the  bone  and  soft  parts.  In  doubtful 
fractures,  too,  pain  may  acquire  importance  by  its  persistence, 
or  even  increase,  long  after  the  subsidence  of  ecchymosis  and 
inflammatory  swelling,  especially  if  accompanied  by  acute  though 
circumscribed  tenderness. 

There  are  two  forms  of  injury  which  may  be  mistaken  for 


*  Mem,  sur  de  ttouvelles  Applications  du  Stethoscope,  par  M.  J.  Lisfranc.  Paris, 
1824. 
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fracture — a  severe  bruise,  and  dislocation.  In  some  instances 
of  the  former  it  is  not  possible  to  obtain  conclusive  evidence  of 
the  nature  of  the  case  till  after  the  subsidence  of  the  swelling. 
There  is  seldom  much  difficulty,  however,  in  distinguishing 
dislocation  from  a  fracture  near  the  joint.  In  the  former  the 
natural  movements  of  the  joint  are  impeded,  and  the  bones  are 
more  or  less  fixed  in  their  new  position  ;  they  offer  considerable 
resistance  to  reduction,  but,  when  reduced,  remain  so.  In 
fracture,  besides  the  crepitus,  when  it  exists,  there  is  preter- 
natural mobility,  and  the  length  and  shape  of  the  limb  may  be 
readily  restored  by  extension,  but  only  so  long  as  this  extension 
lasts.  In  the  fractures  near  superficial  joints,  as  the  elbow  or 
wrist,  a  careful  examination  of  the  relations  of  the  most  promi- 
nent processes  precludes  the  possibility  of  error. 

Besides  the  above  general  symptoms,  variously  combined  in 
different  cases,  there  are  others  peculiar  to  certain  forms  of 
fracture.  Of  course  in  compound  fractures  there  is  little  room 
for  uncertainty,  because  the  nature  and  extent  of  the  injury  is 
exposed  to  the  view  and  touch.  When  a  compound  fracture 
extends  into  a  joint,  there  is  commonly  an  escape  of  synovial 
fluid.  Care  must  be  taken  not  to  mistake  for  this  the  yellow 
drops  of  fat  which  ooze  from  the  subcutaneous  tissue,  especially 
in  the  neighbourhood  of  the  knee  :  it  is  recognised  by  the 
colour,  synovia  being  white.  At  a  later  period  these  fractures 
are  accompanied  by  the  symptoms  of  inflammation  of  the  joint 
itself. 

Two  only  of  the  varieties  of  fracture,  from  certain  pecu- 
liarities in  their  history  and  symptoms,  require  especial  notice 
— incomplete  fractures  and  fissures.  In  cases  of  incomplete 
fracture  in  children,  the  limb  is  distinctly  bent,  and  offers  con- 
siderable resistance  to  reduction.  There  is  little  or  no  absolute 
shortening ;  indeed  the  convex  side  is  lengthened.  When  the 
bone  is  straightened,  or  nearly  so,  slight  crepitus  may  some- 
times, but  not  always,  be  distinguished  during  rotation.  In 
two  or  three  days,  but  not  before,  a  slight  swelling  may  appear 
at  the  part,  and  about  that  time  the  bone  sometimes  gives  way 
altogether  from  subsequent  yielding  of  the  periosteum,  especially 
if  splints  have  not  been  applied  from  the  beginning.  The  child 
always  evinces  pain,  and  unwillingness  to  use  the  limb.  The 
history  of  violence,  generally  a  fall,  and  the  age  of  the  patient, 
assist  the  diagnosis.  Occasionally,  but  not  often,  a  slight 
transverse  fissure  can  be  felt  through  the  skin. 
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It  is  very  rarely  that  a  simple  fissure  of  a  bone  can  be  recog- 
nised at  first.  If  it  extends  into  a  joint,  there  may  be  slight 
lateral  movements  of  the  fragments  on  one  another ;  and  the 
subsequent  inflammation  of  the  joint,  especially  if  severe  and 
obstinate,  will  justify  suspicion. 

Treatment. — Immediately  after  the  accident  there  are  certain 
minor  much-neglected  precautions  to  be  taken,  the  observance 
of  which  materially  affects  the  comfort  and  well-being  of  the 
patient.  Many  fractures  of  the  lower  extremities  are  seriously 
aggravated  by  his  own  impatient  movements,  or  by  the  ignorance 
and  thoughtlessness  of  attendants.  Frequently  is  a  simple  con- 
verted into  a  compound  fracture,  the  soft  parts  are  bruised  and 
lacerated,  and  the  foundation  laid  for  violent  inflammation  and 
si)asms.  By  small  care  such  accidents  may  readily  be  avoided. 
The  patient  should  be  placed  on  a  horizontal  support,  whether  a 
door  or  shutter,  or  a  proper  litter,  and  the  foot  of  the  injured 
limb  should  be  tied  to  the  other  to  prevent  its  eversion  by  its 
own  weight.  Conveyance  in  a  carriage  of  any  kind  is  to  be  con- 
demned. Wherever  the  nature  of  an  employment  engenders 
many  accidents  of  this  kind,  special  ai^paratus  should  be  provided. 
In  military  practice,  litters  are  indispensable ;  and  M.  Vallat 
contrived  an  ingenious  kind  of  box  to  be  used  in  mines,  where, 
from  the  narrowness  of  the  shaft,  it  is  impossible  to  preserve  the 
horizontal  position.  Wathen,  too,  invented  an  instrument  to  fix 
and  extend  the  fragments  during  conveyance;*  but  the  utility 
of  such  instruments  is,  of  course,  limited. 

No  examination  of  the  fracture  should  ever  be  made  till  the 
patient  occupies  that  position  in  which  he  is  intended  to  remain 
during  the  treatment.  All  voluntary  movements  on  his  part 
must  be  discouraged  during  the  undressing  and  subsequent  exa- 
mination. In  a  very  few  cases,  especially  in  children,  and  when 
there  is  excessive  pain  and  ecchymosis,  it  will  be  found  advisable, 
or  even  necessary,  to  place  the  patient  under  the  influence  of 
chloroform  before  a  proper  examination  can  be  made,  or  reduc- 
tion eff'ected. 

The  treatment  presents  three  indications :  reduction  of  the 
fragments  to  their  normal  j)Osition ;  their  maintenance  in  this 
position  till  consolidation  is  eff'ected ;  and  the  counteraction  of 
unfavourable  constitutional  symptoms  and  complications. 


*  The  Conductor,  Ssc.,  by  J.  Watlien,  2nd  edit.,  Lond.,  1767. 
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If  there  is  no  displacement,  or  if,  by  reason  of  eccliymosis,  or 
of  the  depth  of  the  fracture,  it  cannot  be  ascertained ;  or  if, 
although  distinctly  recognised,  it  cannot  be  removed,  as  in  frac- 
ture of  the  spine,  any  attempt  at  interference  would  of  course 
be  absurd.  The  means  of  reduction  necessarily  vary  vyith  the 
nature  of  the  displacement.  For  angular  or  rotatory  displace- 
ment, or  simple  separation,  they  are  sufficiently  obvious.  But 
the  rectification  of  shortening  by  extension  presents  greater 
difficulties.  It  may  be  made  either  by  the  hand  or  by  the  assist- 
ance of  apparatus.  French  writers  speak  of  the  common  use  of 
lacs  and  pulleys  for  this  purpose;  but  there  are  serious  objections 
to  their  employment.  The  force  used  in  eflFecting  reduction 
should  not  greatly,  if  at  all,  exceed  that  which  can  be  perma- 
nently maintained :  and  if  the  present  obstacles  to  that  operation 
refuse  to  yield  to  milder  methods,  it  is  better  to  defer  it  than  to 
run  the  risk  of  agg-ravating  the  existing  injury  by  violence. 

During  extension  the  upper  fragment  must  be  fixed  (counter- 
extension)  either  by  the  operator  hjmself  or  by  the  hands  of 
assistants,  care  being  taken  to  exert  equal  force  in  each  direction. 
For  the  aj^plication  of  extension,  whether  during  reduction  or 
permanently,  Boyer  lays  down  five  rules,  of  which  at  least  four 
are  essential  to  success:  1.  To  avoid  compressing  the  muscles 
which  pass  over  the  fracture,  such  compression  being  calculated 
to  irritate  them,  and  excite  them  to  increased  resistance.  This 
rule  is  not  always  regarded,  and  is  the  least  important ;  it  was, 
however,  one  of  the  objections  to  some  old  forms  of  thigh-splints, 
that  they  confined  the  entire  muscles  of  the  limb.  2.  To  dis- 
tribute over  as  large  a  surface  as  possible  the  extending  and 
counter-extending  forces.  The  parts  to  which  these  forces  are 
to  be  applied  vary  in  diflPerent  cases.  The  old  practice,  under 
Petit's  authority,  was  to  grasp  the  fragments  themselves.  Boyer, 
Desault,  and  others,  however,  thought  that  not  only  would,  the 
muscular  resistance  be  diminished,  but  greater  power  of  exten- 
sion would  be  obtained  by  applying  the  forces  to  the  contiguous 
parts  of  the  limb.  But,  in  truth,  neither  doctrine  can  be 
exclusively  adhered  to.  In  most  cases  convenience  is  the  best 
guide.  The  grasp  must  be  laid  ^^pon  that  part  of  the  limb  which 
offers  the  most  secure  and  most  effective  hold,  such  as  the 
condyles  of  the  humerus  in  fracture  of  that  bone,  and  the  foot 
in  fracture  of  the  femur.  Except  on  this  principle,  no  increase 
of  power  is,  or  can  be,  gained  by  applying  it  at  a  distance  from 
the  fractured  bone.    3.  To  make  the  extension  in  the  direction 

E  2 


52 


FKACTUEES. 


of  the  natural  axis  of  tlie  bone.  4.  To  practise  it  slowly  and 
gradually,  avoiding  aU  jerks  and  sudden  violence,  which  not  only 
increase  the  spasmodic  resistance  of  the  muscles,  but  may 
even  lacerate  both  them  and  other  soft  tissues.  5.  To  pro- 
tect from  undue  pressure  aU  parts  on  which  the  forces  act,  and 
to  equalise  the  compression  of  the  various  jjartsof  the  apparatus 
employed. 

As  soon  as  sufficient  extension  has  been  made,  the  ends  of  the 
bone  are  to  be  placed  as  nearly  as  possible  in  their  natural 
relations  {coaptation  or  setting).  This  is  effected  by  bringing 
the  lower  fragment  to  the  axis  of  the  upper,  which  remains 
fixed.  In  the  fractures  of  subcutaneous  bones  it  is  generally 
easy  to  see  when  the  extension  is  sufficient,  and  coaptation 
perfect.  Not  so,  however,  when  the  fracture  is  concealed  b}"- 
extravasation  or  a  thick  mass  of  muscle.  Sometimes,  indeed, 
the  sudden  restoration  of  the  outward  form  of  the  limb  is  a 
sufficient  guarantee  of  the  mutual  adaptation  of  the  fragments. 
Failing  this  guide,  recourse  must  be  had  to  measurement,  the 
opposite  limb  being  taken  as  the  standard  of  comparison. 
Should  there  be  any  deformity  of  the  opposite  side,  resulting 
from  a  previous  mishap,  advantage  may  be  taken  of  the  present 
accident  to  equalise  the  two  extremities. 

But  when  extension  is  complete,  it  does  not  always  follow 
that  coaptation  is  easy.  The  sources  of  difficulty  are  throe  : 
irregularity  of  the  fracture  ;  the  presence  of  splinters  ;  and  the 
interposition  of  soft  parts.  In  the  case  of  a  dentate  or  impacted 
fracture,  it  is  necessary  to  extend  the  limb  beyond  its  natural 
length,  and  then,  by  variously-directed  manoeuvres,  to  coax  the 
fragments  into  each  other.  Partial  rotation  will  sometimes 
effect  the  object.  Bu.t  if  the  displacement  resist  all  reasonable 
efforts,  it  is  better  to  suffer  the  deformity  to  remain  (unless  it 
is  excessive,  or  is  likely  to  interfere  with  the  performance  of  the 
functions  of  the  limb),  than  to  run  the  risk  of  producing  serious 
mischief  by  violence.  The  same  may  be  said  of  those  cases  in 
which  reduction  is  prevented  by  the  peculiar  position  of  a 
splinter,  in  which  much  manipulation  would  be  highly  danger- 
ous. Even  if  the  splinter  is  superficial,  unless  it  is  so  pro- 
minent as  to  render  its  ulceration  through  the  skin  a  matter  of 
certainty,  it  should  be  left  alone.  Only  in  the  latter  case  is  it 
justifiable  to  extract  it.  When  any  soft  parts  intervene  between 
the  fragments,  they  are  generally  released  by  the  means  indi- 
cated above.    If  they  are  not,  M.  Laugier  has  proposed  to 


TEEATMENT.  EEDUCTION. 


53 


divide  tliem  by  subcutaneous  incision.*  In  the  one  case  of 
fractured  femur,  however,  in  vrhich  he  tried  it,  he  not  only 
failed  to  effect  reduction,  but  he  created  an  abscess,  which 
occasioned  the  death  of  the  patient.  It  is  far  better  to  trust  to 
the  probability  of  the  absorption  of  the  intervening  tissue  by  the 
pressure  of  the  fragments. 

As  a  general  rule,  reduction  is  to  be  effected  immediately 
after  the  accident.  Some  surgeons,  it  is  true,  recommend  that 
it  be  delayed  for  three  or  four,  or  even  ten  or  twelve  days,t  till 
all  fear  of  inflammation  be  past.  E"o  reparative  process  being 
yet  commenced,  the  position  during  that  period  does  not  affect 
the  final  result ;  and  the  difficulties  of  reduction  are,  according 
to  them,  scarcely,  if  at  all,  increased  by  the  delay.  Nevertheless, 
immediate  reduction  has  great  advantages.  It  restores  the 
patient  to  comparative  comfort,  and  diminishes  the  chances  of 
spasms  and  other  evils  resulting  from  the  mal-position  of  the 
parts.  Moreover,  it  is  not  true  that  reduction  at  a  later  period 
is  equally  easy.  Not  only  are  the  fragments  more  or  less  fixed 
by  surrounding  effusion,  but  the  muscles,  accustomed  to  a  new 
position,  offer  greater  resistance  to  a  change.  There  are,  how- 
ever, two  classes  of  cases  in  which  immediate  reduction  is  either 
impracticable  or  inadvisable.  If  there  has  been  from  the  first 
excessive  ecchymosis,  or  if  when  the  patient  is  first  seen  much 
inflammation  has  already  supeiwened,  the  attempt  may  be  not 
only  unbearable,  but  highly  injurious,  causing  laceration  of  the 
soft  parts,  spasms,  conyulsions,  or  even  tetanus.  The  inflam- 
mation must  be  combated  b}^  the  ordinary  means,  and  reduction 
deferred  till  it  is  fully  subdued.  Still  more  serious  is  the  ob- 
stacle presented,  in  the  other  class  of  cases,  by  excessive  spasm. 
Spasm  is  a  very  constant  accompaniment  of  fracture,  especially 
if  in  the  neighbourhood  of  a  joint ;  so  constant,  indeed,  as  to  be 
considered,  in  doubtful  cases,  almost  diagnostic.  Its  degrees 
are  variable,  from  slight  nocturnal  twitchings,  ceasing  after 
the  second  or  third  day,  to  uncontrollable  oft-recurring  contrac- 
tions, accompa,nied,  it  may  be,  by  general  convulsions.  The 
severer  form  of  continued  spasm  is  far  less  frequent  than  the 
intermittent.  The  causes  of  spasm  are  three  :  the  irritation  of 
the  fragments,  injury  to  nerves,  and  the  altered  position  of  the 


*  Bull.  Chirurg.,  part  ii.  p.  253. 

t  Sir  S.  Hammick  recoDimends  a  fractured  femur  to  be  left  till  the  tenth  or 
twelfth  day. 
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muscles  themselves,  whether  increasing  or  diminishing  their 
habitual  tension.  If  they  are  much  bruised,  the  spasm  may  be 
less  severe  at  first  than  at  a  later  period,  after  they  have 
recovered  their  functions.  The  defeat  of  spasm  by  violence  is 
hopeless.  Laceration  of  the  muscles,  or  even  of  the  vessels, 
will  be  the  only  result.  Boyer  induced  fatal  lijEmoi-rhage  by 
violent  and  abortive  efforts  to  reduce  a  fracture  of  the  femur.* 
In  other  cases  such  efforts  have  led  to  convulsions  or  tetanus.f 
Still  more  hopeless  will  be  the  attempt  if  inflammation  is 
superadded.  The  two  main  remedies  to  be  relied  on  are  position 
and  energetic  antiphlogistic  treatment.  For  pure  and  simple 
spasm  full  doses  of  opium  are  of  great  service ;  but  if  it  is 
combined  with  inflammation,  they  only  tend  to  mask  without 
abating  the  evil.  The  same  may  be  said  of  the  inhalation  of 
chloroform,  but  it  is  necessary  to  give  it  repeatedly  in  small 
quantities,  so  as  to  sustain  its  narcotising  influence ;  for,  in 
severe  cases,  the  spasms  will  return,  whenever  its  effects  pass 
off,  for  many  days.  The  limb  should  be  placed  in  the  position 
of  semiflexion,  relaxing  the  muscles  to  the  utmost.  But  when 
all  these  means  fail,  recourse  may  be  had  to  subcutaneous 
division  of  the  opposing  muscles,  an  operation  which  has 
hitherto  been  practised  only  in  the  lower  extremity.  (See  In- 
juries OF  THE  Lower  Extremity.) 

In  the  reduction  of  incomplete  fractures  considerable  difficulty 
may  be  experienced.  Immediate  complete  reduction  is,  indeed, 
out  of  the  question.  Usually,  however,  the  curve  yields  partially, 
to  be  entirely  removed  only  after  many  days,  or  weeks,  by  the 
pressure  of  splints.  But  if  from  irregularities  of  the  broken 
surfaces  even  this  partial  yielding  cannot  be  obtained,  and  the 
mal-position  interferes  materially  with  the  functions  of  the 
limb  (such  as  pronation  and  supination  in  curvature  of  the  fore- 
arm), the  fracture  must  be  rendered  complete  in  order  that  it 
may  be  reduced. 

After  reduction  is  effected,  the  whole  treatment  is  directed 
towards  obviating  the  influence  of  those  causes  which  tend 
to  reproduce  displacement.  Those  causes  are  three :  1.  The 
weight  of  body,  the  limb,  and  its  coverings.  2.  The  action 
of  the  muscles.  3.  The  movements  of  the  patient.  They 
are  to  be  obviated  by  position  and  apparatus.  But  what- 
ever be  the  position  adopted  or  the  apparatus  employed,  it  is 


•  Ghz.  (ks  Ilopitam;  1844,  p.  535.        f  Malgaigne,  op.  cit.  pp.  198,  284. 
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essential  that  the  basis  of  support  for  both  the  body  and  limb  be 
firm,  unyielding,  and  equable.  Accordingly,  for  fractures  of  the 
lower  extremity,  soft  beds  are  inadmissible.  The  best  is  a  horse- 
hair mattress,  resting  on  a  wooden  frame,  or  on  a  board  extend- 
ing from  the  hips  downwards.  It  is  also  essential,  whatever 
kind  of  apparatus  be  used,  that  every  part  of  the  limb  be  equally 
supported,  otherwise  its  own  weight  will  reproduce  displacement. 
The  apparatus  must  be  adapted,  by  its  own  shape,  or  by  the  use 
of  pads,  to  the  inequalities  of  the  limb.  All  pressure  on  promi- 
nent points  must  be  avoided. 

Formerly  it  was  the  custom  to  apply  some  kind  of  cerate  im- 
mediately to  the  fractured  limb.  It  was  supposed  to  increase  the 
support  afforded  by  the  bandages  and  splints ;  to  repel  in- 
flammation ;  and,  as  a  local  sedative,  to  diminish  pain.  The 
practice,  however,  has  been  long  discontinued.  Not  only  was 
it  altogether  useless,  but  the  fat  checked  and  retained  the 
natural  secretion  of  the  skin,  and  becoming  rancid,  was  a 
frequent  cause  of  pruritus  and  eruptions. 

The  apparatus  for  retention  is  very  various.  It  includes,  1. 
bandages ;  2.  splints ;  3.  junks  ;  4.  numerous  forms  of  hyponar- 
thecic  apparatus ;  6.  apparatus  for  maintaining  the  flexed 
position ;  6.  suspensory  apparatus ;  7.  special  means  of  main- 
taining permanent  extension  ;  8.  immovable  apparatus.* 

In  fracture  of  the  extremities,  various  advantages  have  been 
assigned  to  the  use  of  circular  bandages  beneath  the  splints,  i.e. 
immediately  to  the  limb.  They  have  been  supposed  to  contri- 
bute to  the  support  of  the  fragments  ;  to  diminish  oedema,  and 
promote  absorption  of  effusions  ;  and  to  abate  the  irritability  of 
the  muscles  by  the  equable  compression  of  all  parts  of  the  limb. 
For  support,  however,  they  are  altogether  superfluous ;  their 
influence  on  spasms  is  questionable  ;  their  pressure  is  often  un- 
bearable and  injurious,  and  they  remove  from  view  the  seat  of 
fracture.  They  are  of  service  only  if  the  splints  occasion  oedema 
(which,  however,  if  properly  applied,  they  rarely  do).  If  they 
are  used,  it  is  necessary  to  examine  the  limb  frequently,  lest 
hidden  mischief  supervene.  The  early  application  of  circular 
compression  has,  on  several  occasions,  given  rise  to  fatal  gan- 
grene, which  has  not  been  manifested  by  pain  or  any  other 
symptom  till  too  late.     The  many-tailed  bandage,   or  the 


*  For  the  description  and  use  of  the  various  apparatus,  see  the  articles  on 
the  special  fractures. 
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bandage  of  Scultetus,  may  sometimes  be  useful  in  inflamed  and 
compound  fractures  for  the  retention  of  dressings,  the  absorp- 
tion of  discharge,  and  the  approximatio  n  of  the  sides  of  the 
wound. 

Most  fractures  may  be  conveniently  treated  with  splints.  Paste- 
board splints,  which  admit  of  being  accurately  moulded  to  the 
limb,  may  be  used  for  nearly  all  fractures  in  children,  and  for 
those  of  the  phalanges  in  adults.  In  other  cases  the  support 
they  give  is  insufiicient.  Metal  splints  are  for  the  most  part 
cumbersome.  The  length  of  splints  must  vary  according  to  the 
j)urpose  which  they  are  intended  to  answer,  and  the  limb  to 
which  they  are  to  be  applied.  Their  proper  use  is  to  preserve 
steadiness  of  the  fragments  without  compressing  the  actual  seat 
of  fracture.  Pott  accordingly  lays  down  a  rule  that  they  are  toy 
include  the  joints  above  and  below.  In  fractures  of  the  leg  this  > 
is  to  be  universally  observed,  because  all  kinds  of  displacement 
are  thus  obviated.  But  the  rule  is  not  absolute.  In  fracture 
of  the  femur,  the  prominence  of  its  condyles,  and  the  thickness 
of  soft  parts,  would  annul  the  eflScacy  of  splints  so  placed.  The 
same  is  the  case  with  the  humerus  ;  and  in  fractures  of  the 
upper  extremity  generally,  flexion  of  the  joints  is  a  positive  bar 
to  the  application  of  the  law.  But  splints  confined  to  the  length 
of  the  shaft  of  the  bone  have  less  power  over  angular  displace- 
ment, and  little  or  none  over  rotation.  Whenever  the  move- 
ments of  a  joint  woidd  derange  the  fragments,  that  joint  must 
be  confined  by  the  splints.  This  is  espiecially  the  case  with 
fractures  of  the  phalanges,  and  those  in  the  neighbourhood  of 
the  joints. 

A  good  occasional  substitute  for  splints  is  found  in  junks, 
which,  enclosing  three  sides  of  the  limb,  on  all  of  which  they 
make  equable  compression,  sometimes  succeed  in  overcoming 
displacement,  even  obstinate  riding,  where  splints  fail. 

At  sundry  times  various  kinds  of  circular  splints  have  been 
invented,  so  made  as  to  surround  not  only  the  fractured  limb, 
but  the  adjoining  part  of  the  trunk.  But  as  they  are  costly 
and  inconvenient,  and  answer  no  purpose  which  cannot  with 
some  pains  be  attained  by  more  simple  means,  they  have  rajjidly 
fallen  into  disuse.* 

By  hyponarthecic  apparatus  is  meant  that  which  merely  sup- 

*  For  an  account  of  such  machines,  see  Wiseman's  and  Heister's  works. 
Also  Lafayc,  in  Mom.  de  FAcad.  de  Chir.  t.  ii.  p.  403  ;  and  Bonnet,  31em.  sur  let 
Frac.  du  Femur,  &c.  in  Gaz.  Med.,  1839. 
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ports  the  limb  beneath,  leaving  it  free  and  exposed  to  view  else- 
where. The  indications  aimed  at  in  its  employment  are  two  : 
position  (many  of  its  forms  having  special  arrangements  for 
flexion),  and  exposure  of  the  limb  for  examination  and  the 
application  of  dressings.  For  the  latter  object  they  are  indis- 
pensable in  the  treatment  of  inflamed  and  compound  fractures, 
being  the  only  forms  of  apparatus  which  can  reoncile  the  proper 
care  of  the  wound  with  flrm  retention  of  the  fragments.  In 
other  cases  their  utility  varies  according  to  the  kind  of  fracture 
to  be  treated.  It  is  manifest  that,  unless  combined  with 
splints,  they  are  capable  of  opposing  but  a  slight  obstacle  to 
lateral  or  angular  displacement.  But,  on  the  other  hand,  it  is 
easier  to  maintain  extension  with  them,  and  they  are  recom- 
mended by  simplicity  and  facility  of  application. 

The  great  mass  of  apparatus  recommended  by  different 
authors  bespeaks  alike  the  great  facility  with  which  some  frac- 
tures are  treated,  and  the  insuperable  difficulties  presented  by 
others.  In  these  latter  a  selection  can  only  be  made  by  strict 
attention  to  the  indications  to  be  answered.  These  are  com- 
monly but  two  :  flxation  of  the  fragments,  and  their  maintenance 
in  apposition  by  opposing  the  particular  kinds  of  displacement 
present.  In  some  cases  there  is  a  third  :  exposure  of  a  certain 
part  of  the  limb,  for  the  treatment  of  local  complications.  The 
greatest  difiiculties  are  created  by  shortening,  and  numerous 
methods  of  maintaining  permanent  'Extension  have  been  de- 
vised. The  most  simple  and  most  common  is  direct  traction, 
as  provided  for  in  Desault's  thigh-splint,  and  in  many  forms  of 
hyponarthecic  apparatus.  The  use  of  a  weight  and  pulley  for 
this  purpose,  formerly  in  vogiTC,  has  been  of  late  reintroduced 
at  University  College  Hospital  and  elsewhere.  A  second  mode 
of  extension  is  the  conversion  of  a  contiguous  bone  into  a  lever, 
as  the  humerus  in  the  treatment  of  fractured  clavicle,  or  the 
femur  in  fractures  of  the  leg.  And,  inasmuch  as  shortening 
cannot  occur,  except  in  impacted  fractures,  without  producing 
some  degree  of  lateral  displacement,  so  the  lateral  pressure  of 
splints  or  junks,  by  the  obstacle  which  it  presents  to  the  one, 
is  often  sufficient  to  counteract  the  other.  This  is  the  feeblest 
mode  of  producing  extension ;  nevertheless,  in  most  fractures  of 
the  upper  extremity,  and  many  of  the  leg,  no  other  is  required. 
Only  care  must  be  taken  that  the  lateral  pressure  be  not  carried 
to  an  injurious  extent.  In  aU  cases  of  very  oblique  fracture, 
where  the  fragments  readily  glide  upon  one  another,  union  will 
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be  greatly  accelerated  by  firm  lateral  pressure  either  by  splints, 
pads,  cravats,  junks,  or  by  Amesbury's  apparatus.  There  are 
cases,  ho-wever,  in  which  great  obliquity,  and  frequent  spasms, 
aided  perhaps  by  great  muscular  power  and  irritability  of  the 
patient,  or  by  tenderness  of  the  skin,  precluding  the  employ- 
ment of  much  pressure,  or  necessitating  frequent  change  of 
apparatus,  will  render  all  these  means  nugatory. 

In  compound  fractures  the  difficulty  of  retaining  the  frag- 
ments has  been  occasionally  met  by  ligature  or  suture  of  the 
bones.  Ligature  by  brass,  silver,  or  lead  wire  has  been  very 
rarely  adopted.*  Suture  is  more  feasible  and  more  efficacious ; 
but  not  often  necessary,  nor  altogether  free  from  danger.f 

It  is  seldom  possible  to  obtain  absolute  immobility  of  the 
fragments.  Neither  is  it  essential,  though  M,  Bonnet  in 
France,  and  Amesbury  in  this  country,  have  insisted  on  its 
necessity,  and  the  insufficiency  of  ordinary  apparatus  (vide 
infra,  p.  84).  It  is  usually  enough  to  warn  the  patient  to 
restrain  bis  own  movements  during  the  first  few  days.  Only 
in  the  cases  of  children,  of  restless,  delirious,  and  maniacal 
patients,  are  greater  precautions  necessary.  In  children  im- 
movable apparatus  may  safely  be  used  at  an  earlier  period  than 
in  adults  ;  but,  on  account  of  the  delicacy  of  their  skin,  greater 
care  is  necessary  to  avoid  tight  pressure.  In  conseqiience  of 
their  habits,  the  apparatus  must  be  protected  from  urine,  &c. 
In  cases  of  delirium  it  is  sometimes  absolutely  essential  forcibly 
to  restrain  the  patient  by  strapping  him,  as  well  as  the  injured 
limb,  to  the  bed.  In  such  cases  some  form  of  immovable  appa- 
ratus should  be  applied  as  early  as  possible. 

In  all  cases  the  fracture  must  be  examined  from  time  to 
time — to  see  that  coaptation  is  not  disturbed,  necessitating 
readjustment.  This  can  usually  be  done  witboiit  deranging 
the  apparatus.  But,  whenever  any  kind  of  circular  apparatus 
is  employed,  it  must  be  removed  for  the  purpose  after  all  swell- 
ing has  subsided,  and  before  union  has  too  far  advanced ;  viz. 
after  the  lapse  of  from  one-half  to  two-thirds  of  the  time  requi- 
site for  consolidation. 

When  the  period  ordinarily  required  for  union  has  elapsed, 
a  careful  examination  of  the  limb  must  be  made  before  it 
is  allowed  to  resume  its  functions.    Sometimes,  even  when 


*  Icarte,  '  liottre  cn  rdponse  a  M.  Pujol,'  in  Jour,  de  Med.,  1775,  p.  1C4. 
t  Laloy,  '  De  la  Suture  des  Os,'  &c.,  T/ibse  inam/.,  Paris,  1839. 


AFTEE-TREATMENT. 


59 


exammation  by  the  hands  gives  an  impression  of  firmness, 
yet  the  incompleteness  of  union  will  be  manifested  by  the 
supervention  of  pain  during  use  of  the  limb,  in  which  case  the 
treatment  must  be  resumed.  After  the  union  of  a  simple 
fracture,  there  is  rarely  much  impediment  to  immediate 
freedom  as  soon  as  the  apparatus  is  removed.  Even  in  frac- 
tures of  the  lower  extremity,  the  liberty  enjoyed  by  the  patient 
during  the  latter  part  of  the  treatment  gives  him  confidence 
and  earlier  use  of  the  limb,  b asides  diminishing  the  risk  of 
oedema.  But  the  restoration  of  the  functions  may  be  impeded 
by  two  causes  :  atrophy  of  the  limb,  and  stiffness  of  the  joints. 

Atrophy  is  generally  the  consequence  of  prolonged  suppu- 
ration ;  but  occasionally  it  proceeds  from  the  excessive  pressure 
of  apparatus  in  the  early  treatment.  It  gradually  yields  to 
tonics,  position,  and  gentle  exercise  of  the  atrophied  muscles. 

Stiffness  of  the  joints  arises  from  two  causes  :  inflammation, 
when  the  fracture  has  been  in  their  neighbourhood,  and  long- 
continued  immobility.  Even  when  the  joint  is  in  no  degree 
implicated  in  the  fracture,  long  confinement  in  one  position, 
especially  extension,  induces  partial  immobility  of  the  joint. 
This  effect  is  due  mainly  to  a  tonic  contraction  of  the  liga- 
ments, and,  in  a  minor  degree,  of  the  tendons.  The  muscles 
also  become  more  or  less  retracted,  and  lose  both  volume  and 
power  ;  but  their  influence  in  fixing  the  joint  is  much  less  than 
that  of  the  ligaments.  It  also  appears,  from  certain  observa- 
tions of  M.  Tessier,*  that  long-continued  fixed  extension  of  a 
joint  is  capable  of  setting  up  in  it  (by  the  mutual  pressure  of 
the  articular  surfaces)  a  real  inflammation,  with  its  conse- 
quences, viz.  formation  of  false  membrane,  destruction  of  the 
cartilage,  and  partial  anchylosis.  There  is  but  one  mode  of 
avoiding  this  disastrous  result  in  all  cases  in  which  it  is 
threatened;  viz.  gentle  exercise  of  the  joint  from  the  earliest 
possible  period,  that  is,  from  the  earliest  period  at  which  such 
exercise  will  not  interfere  with  the  union  of  the  fracture.  The 
observance  of  this  rule  is  of  especial  importance  in  fracture  of 
the  upper  extremity ;  the  effects  of  anchylosis  being  there  most 
disastrous.  The  treatment  may  be  assisted  by  frictions, 
emollients,  and  douche  baths ;  but  these  are  to  be  regarded  as 
secondary  to  constant  exercise. 

At  any  period,  till  the  new  bone  has   acquired  perfect 


*  Gaz.  medicale,  1841,  pp.  009,  G25. 
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solidity,  it  is  liable  to  bend  or  break  from  the  weiglit  of  tlie 
body,  from  blows  or  falls.  This  accident  is  not  rare.  Acciden- 
tal bending  of  the  femur  has  been  seen  so  late  as  the  135th 
day,*  and  refracture  eight  or  eighteen  months,  and  even  two 
or  three,  and  in  one  case  seven  years  after  the  first ;  t  but 
in  these  extreme  cases  union  has  been  delayed,  or,  from  defor- 
mity, has  never  been  strong.  These  secondary  fractures  unite 
more  readily  than  the  first,  from  the  spongy  nature  of  the  new 
bone  ;  and  curvature  readily  yields  to  pressure. 

Treatment  of  compound  fracture. — Although  the  rules  of  treat- 
ment laid  down  for  simple  fracture  are  equally  applicable  to 
compound,  yet  the  latter  present  certain  special  points  for 
consideration,  viz.  the  reduction  of  a  protruding  fragment ;  the 
treatment  of  splinters  and  loose  pieces  of  bone  ;  and  the  mode 
of  dressing  the  wound. 

It  is  usually  the  upper  fragment  which  protrudes.  When 
the  wound  in  the  skin  has  been  made  by  the  pressure  of  the 
fragment  itself,  it  is  commonly  small,  and  occasionally  girts  die 
bone  tightly.  The  difficulty  of  reduction  is  in  proportion  to  the 
size  of  the  wound,  the  length  of  the  protruding  bone,  and  the 
degree  of  accompanying  spasm.  If  reduction  cannot  be  effected 
by  moderate  extension  and  dexterous  manoeuvring,  the  wound 
must  be  enlarged.  But  although  this  measure  is  attended  with 
far  less  danger  than  violent  efforts  of  extension,  it  is  yet  to  be 
adopted  as  sparingly  as  possible.  The  enlargement  is  to  be 
made  in  that  direction  in  which  the  smallest  additional  division 
will  give  the  greatest  amount  of  freedom.  This  will  usually  be 
in  the  axis  of  the  bone.  If,  on  account  of  the  length  or  sharp- 
ness of  the  protruding  piece,  even  this  is  not  sufficient,  the  end 
of  the  bone,  so  far  as  necessary,  must  be  sawn  off.  In  compound, 
as  in  simple  fractures,  excessive  spasm  may  render  it  necessary 
to  postpone  complete  reduction,  but  under  no  circumstances 
may  the  bone  be  allowed  to  remain  protruding. 

If  the  bone  is  splintered  or  comminuted,  some  judgment  is 
required  in  determining  what  pieces  to  remove  and  what  to 
leave.  Splinters  are  of  three  kinds.  Some,  though  split  away 
from  the  bone,  are  still  connected  to  it  in  their  whole  length  by 
the  periosteum,  to  which  they  are  firmly  adherent.  These,  in 
young  and  healthy  subjects,  are  not  to  be  touched  ;  they  become 


*  nnillon,  Thhe  inauf/.,  Paris,  1820. 

t  (EsturleUj  op.  cit.  oLs.  21-30  j  and  Malgaigne,  op.  cit.  p.  32G. 
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reunited  to  the  bone ;  they  rarely  die.    But  in  the  old,  and  in 
cases  of  gunshot  wound,  it  is  priident  to  remove  them.  Others 
are  completely  torn  away  from  the  bone,  and  are  found  lying- 
loose  among  the  surrounding  tissues.    All  these  are  to  be  care- 
fully removed,  whether  they  carry  with  them  their  periosteum 
or  not.    If,  being  at  a  distance  from  the  fracture,  they  are  not 
easily  reached  through  the  wound,  a  counter-opening  may  be 
made  for  the  purpose.    A  third  set  are  partly  adherent,  partly 
not.   These  may  reunite :  more  commonly  they  partially  die,  in 
proportion  to  the  injury  to  their  periosteum,  and  keep  up  for  a 
long  period — for  months,  perhaps  for  years — a  succession  of 
abscesses,  retarding,  or  entirely  preventing,  union,  greatly  pro- 
longing the  danger,  and  involving,  it  may  be,  the  ultimate  loss 
of  the  limb.    They  must,  therefore,  so  far  as  is  practicable,  be 
removed.    But  some  allowance  may  be  made  for  diiferences  in 
their  position.    If  they  are  at  the  bottom  of  a  deep  wound,  and 
difficult  to  reach,  it  is  the  better  and  less  hazardous  course  to 
make  no  attempt  at  interference.    Such  attempts  ha,ve  restilted 
in  gangrene  and  death.*    On  the  other  hand,  should  the  frac- 
ture be  in  the  neighbourhood  of  a  joint  or  of  a  visceral  cavity, 
on  no  account  may  they  be  suffered  to  remain.    They  are  even 
more  injurious  there  than  elsewhere.     In  the  treatment  of 
these  fractures  the  most  perfect  clearance  of  all  loose  fragments 
is  the  first  requisite.    The  bones  of  the  face,  however,  except 
the  lower  jaw,  are  so  well  supplied  with  vessels,  and  their  repair 
is  so  energetic,  that  much  more  latitude  is  allowable  in  dealing 
with  splinters  in  their  fractures  than  in  others,  especially  as  it 
is  more  than  usually  desirable  to  avoid  deformity  in  that  region. 
All  sharp  j)rojections  of  the  splinters  which  are  left,  or  of  the 
fragments  themselves,  should  be  nipped  off ;  they  may  wound 
or  lacerate  the  soft  parts,  or  open  some  vessel.  For  the  purpose 
of  removal  (which  should  be  done  by  the  fingers  in  preference 
to  instruments),  it  may  be  necessary  to  enlarge  the  wound.  In 
all  cases,  all  tendinous  or  membranous  structures  which  obstruct 
the  removal,  or  unduly  confine  or  strangulate  the  soft  parts 
daring  the  subsequent  inflammation,  are  to  be  freely  divided. 
If  there  is  hajmorrhage,  it  is  to  be  treated  on  the  same 


*  See  a  case  related  by  Bessiere,  in  which  an  attempt  was  made  to  remove  a 
ball  and  splinter  from  between  the  radius  and  ulna,  'Des  Complic.  des  Fractures/ 
These  inaur/.,  1851. 
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principles  as  in  other  wonnds,  the  employment  of  pressure 
being,  however,  somewhat  limited  by  the  state  of  the  bone.  All 
l)rojectino-  threads  of  lacerated  muscle  or  tendon  should  be  cut 
away.  Then  the  wound  is  to  be  dressed  ;  and  it  is,  perhaps,  in 
cases  of  this  class  that  the  antiseptic  treatment  introduced  by 
Mr.  Lister  has  achieved  some  of  its  greatest  triumphs.  It  must 
always  be  remembered  that  the  primary  object  is  the  conversion 
of  the  fracture,  if  possible,  from  compound  to  simple.  This  is 
of  so  great  impoi'tance,  that  it  should  invariably  be  attempted. 
If  the  attempt  is  only  partly  successful,  some  advantage  is 
gained.  The  end  may  be  attained  in  simple  cases  by  the  old 
methods  of  dressing  with  some  unirritating  plaster,  or  lint 
dii)i)ed  in  blood.  Some  surgeons  prefer  the  use  of  Dr.  Richard- 
son's '  styptic  colloid.'  But  there  can  be  little  question  of  the 
great  superiority  over  all  these  means  of  Lister's  treatment, 
under  which,  when  applied  with  the  necessary  care  and  precau- 
tions, many  very  severe  and  dangerous  fractures  have  been 
speedily  brought  to  a  condition  of  comparative  harmlessness. 

There  are  but  two  classes  of  cases  in  which  sutures  are 
admissible  :  firstly,  when  an  endeavour  is  made  to  save  a  limb, 
as  a  finger  or  hand,  which  is  nearly  divided  across ;  and, 
secondly,  when  the  skin  is  peeled  off  from  the  underlying 
tissue.  In  all  other  cases  they  must  be  regarded  as  useless 
irritants. 

As  soon  as  it  is  clear  that  the  effort  at  primary  union  has 
failed,  the  first  dressings  are  to  be  removed,  and  the  wound  to 
be  treated  according  to  its  condition,  as  though  it  were  uncom- 
plicated with  fracture.  For  the  fracture  only  modifies  its  con- 
dition by  permitting  motion,  and  the  consequent  interference 
with  the  natural  process  of  union.  Nevertheless,  this  interfer- 
ence is  so  great  as  to  occasion,  in  many  instances,  the  severest 
form  of  suppuration. 

Whatever  form  of  retention  be  used,  all  circular  apparatus  is, 
in  the  opinion  of  the  author,  to  be  rejected.  Immovable  ap- 
paratus covering  the  Avound  was  employed  by  Larrey,  and  is  still, 
from  time  to  time,  strongly  advocated  by  some  surgeons.  But 
whether  admissible  or  not  in  the  first  stages  of  the  treatment 
of  simple  fracture,  it  undoubtedly  has  great  disadvantages  in 
compound  cases.  The  discharges  accumulate  beneath  it,  soak- 
ing the  dressings,  diffusing  themselves  over  the  limbs,  and  in 
some  instances  burrowing  largely  among  the  miiscles.   Such  an 
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apparatus  would  of  course  be  incompatible  with  tlie  success  of 
the  antiseptic  treatment  recommended  above. 

Complications. — A  fracture  in  a  healthy  subject,  whether 
simple  or  compound,  unaccompanied  by  inflammation  or  fever, 
demands  little  or  no  constitutional  treatment.  Even  the  slight 
antiphlogistic  regimen  usually  enforced  after  an  accident  should 
be  modified,  in  consideration  of  the  great  labour  of  repair  which 
is  to  follow.  In  fractures  of  the  lower  extremities  aperients 
must  be  avoided,  on  account  of  the  movements  which  they 
necessitate. 

Complications  are  either  local  or  general.  The  former  in- 
clude affections  of  the  skin — pruritus,  vesications,  excoriations, 
wounds,  and  erysipelas  ;  of  the  vessels — ecchymosis  and  haemor- 
rhage ;  of  the  areolar  tissue — inflammation,  suppuration,  and 
gangrene ;  of  the  bone — inflammation,  caries,  and  necrosis ;  of 
the  muscular  and  nervous  tissues — spasms,  convulsions,  paraly- 
sis, and  neuralgia;  and,  lastly,  of  neighbouring  organs,  the 
joints  or  viscera. 

These  complications  may  be  produced  simultaneously  with  the 
fracture,  or  may  arise  at  a  later  period.  Of  course,  for  many 
the  treatment  is  not  influenced  by  the  coexistence  of  the  frac- 
ture. Pruritus  is  almost  always  the  result  of  improper  dressings. 
If  the  skin  is  miTch  distended,  especially  when  the  fracture  is 
superficial,  as  in  the  leg,  there  commonly  arise,  in  a  few  hours, 
sevei'al  vesications  filled  with  a  light-coloured  viscid  fluid.  If 
let  alone  they  either  burst  or  shrink  from  absorption  of  their  con- 
tents. Much  relief  to  the  sensation  of  tension  is  afforded  by 
pricking  them,  without  removing  the  cuticle.  They  must  not 
be  confounded  with  the  vesications  of  erysipelas,  which  are 
numerous  and  clustered,  small,  tense,  and  surrounded  by  the 
peculiar  blush  of  that  disease  ;  nor  with  those  which  precede 
mortification,  whose  contents  are  dark  and  tawny. 

Fracture  of  the  bones  enclosing  a  visceral  cavity  is  not  neces- 
sarily accompanied  by  any  injury  to  the  viscera  themselves. 
When  it  is,  the  latter  is  to  be  treated  as  the  primary  injury,  in- 
fluenced by  the  fracture  in  two  ways  :  by  the  movements  of  the 
fragments,  or  by  the  pressure  or  irritation  of  displaced  bone,  or 
of  a  splinter. 

The  same  considerations  apply  to  fractiTre  extending  into  a 
joint.    As  this  accident  must,  in  most  instances,  lead  to  anchy- 
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losis,  the  joint  should  be  placed,  from  an  early  period,  in  the 
best  permanent  position. 

When  a  fracture  is  accompanied  by  dislocation,  the  attempt 
to  reduce  the  latter  must  be  made  at  the  outset.  The  possibility 
of  its  reduction  depends  partly  upon  the  kind  of  joint  affected, 
and  the  nature  of  the  dislocation,  but  principally  upon  the 
situation  of  the  fracture.  Dislocation  of  a  ginglymoid  joint  may 
generally  be  reduced,  especially  if  its  ligaments  are  weakened 
by  laceration.  But  if  it  be  an  orbicular  joint,  deeply  buried 
among  powerful  muscles,  and  the  fracture  be  below  it  and  in  its 
immediate  neighbourhood,  reduction  is  not  possible.  Neither 
will  it  be  possible  after  union  of  the  fracture ;  at  least,  there  is 
no  instance  of  it  on  record.  Nevertheless  it  will,  of  course,  be 
right  to  attempt  it ;  with  which  view  the  muscles  and  ligaments 
of  the  joint  should  be,  as  much  as  possible,  relaxed  by  habitual 
movements  from  an  early  period  of  the  treatment.  Boyer  also 
recommends  for  this  purpose  the  use  of  emollients. 

The  general  complications  are  such  as  are  common  to  all  in- 
juries, viz.  inflammatory  fever,  hectic,  delirium  tremens,  purulent 
infection,  phlebitis,  tetanus,  and  retention  of  urine. 

In  a  certaiii  proportion  of  cases,  one  or  more  of  the  above 
complications  will  necessitate  either  primary  or  secondary 
amputation.  There  are  but  two  conditions  which  demand  imme- 
diate amputation  :  profuse  htemorrhage,  and  extensive  injiiry  to 
the  soft  parts,  threatening  excessive  inflammation  or  mortifica- 
tion. But  the  cases  presenting  one  or  other  of  these  conditions 
are  various : 

1 .  When  a  limb  is  shot  off  by  a  cannon-ball  or  a  portion  of  a 
shell. 

2.  When  the  division  of  the  soft  parts  is  nearly  complete ; 
except  in  the  case  of  a  clean  cut  across  the  phalanges,  metacar- 
pus, or  metatarsus.  Even  the  forearm  may  occasionally  be  saved 
under  similar  circumstances. 

3.  When  there  is  much  actual  loss  of  soft  parts,  as  when 
one  side  of  a  limb  is  torn  away  or  the  skin  is  extensively  peeled 
off. 

4.  When,  in  addition  to  great  comminution  of  the  bone, 
there  is  so  much  bruising  and  laceration,  with  deep  separation, 
of  the  soft  parts,  especially  of  tendons,  that  gangrene  appears 
inevitable.  These  cases,  however,  except  as  the  result  of  gun- 
shot wounds,  are  very  rare.  In  healthy  subjects,  the  tissues, 
unless  absolutely  destroyed,  will  for  the  most  part  recover.  In 
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a  few  cases,  specially  noticed  by  Yelpeau*  and  Malgaigne,t  the 
parts  in  the  neighbourhood  of  the  fracture  are  within  a  few  hours 
attacked  by  spontaneous  emphysema,  without  any  communica- 
tion with  the  lungs.  It  appears  to  be  simply  an  early  syniptom 
of  gangrene  from  the  sudden  death  of  the  part,  and  demands 
immediate  amputation. 

5.  When  a  fracture,  effected  by  some  large  body,  as  a 
waggon- wheel,  is  accompanied  by  laceration  of  the  muscles  and 
destruction  of  important  nerves,  but  not  of  arteries. 

6.  Wlien  the  principal  artery  and  nerve  of  the  limb  are 
both  divided. 

7.  Some  cases  of  haemorrhage.  A  wounded  artery  alone  is 
not  sufficient  to  justify  the  operation.  But  if  it  be  accompanied 
by  much  laceration  of  the  other  tissues,  the  issue  will  depend 
very  much  on  the  position  of  the  artery.  If  it  be  the  brachial, 
the  limb  may  generally  be  saved ;  if  the  femoral,  it  must  be 
sacrificed.  A  wound  of  the  posterior  tibial,  where  it  is  deeply 
covered  by  muscles,  or  of  the  interossei  in  the  arm,  may  resist 
all  other  treatment.  Amputation  will  occasionally  be  rendered 
necessary  by  general  haemorrhage  from  a  number  of  small 
branches,  especially  when  it  is  persistently  induced  by  warmth. 
There  are,  indeed,  cases  on  record  where  it  has  been  required  in 
simple  fractiare  of  the  tibia,  in  consequence  of  contimied  oozing 
from  the  divided  medullary  artery.  There  is  a  peculiar  form  of 
injury  mentioned  by  military  surgeons,  ascribed  by  some  to  the 
wind  of  a  cannon-baU,  but  by  Larrey,  with  more  probability, 
to  a  spent  ball,  in  which,  without  any  division  of  the  skin,  bone, 
muscles,  and  tendons  are  crushed,  and  the  artery  lacerated. 
Before  amputation,  the  skin  should  be  divided  and  the  parts 
examined,  as  it  may  be  that  the  muscles  are  the  only  soft  parts 
injured,  in  which  case  the  limb  may  be  saved. 

8.  Several  forms  of  compound  fracture  of  large  joints, 
viz.  when  either  bone  of  the  joint  is  shattered,  or  both  are 
broken;  when  there  is  much  destruction  or  laceration  of  the 
ligaments ;  when,  in  addition  to  comminution  of  the  bone, 
there  is  much  contusion  of  the  soft  parts,  especially  if  compli- 
cated with  division  of  an  artery ;  when  the  articular  surfaces 
both  of  the  bones  and  ligaments  have  suffered  much  damage, 


*  Medccme  Operatoire,  2nd  ed.  t.  ii.  p.  321. 
t  Traite  des  Fractitres,  &c.,  1847,  p.  351. 
VOL.  11.  P 
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accompanied  by  effusion  into  the  joint ;  when  there  is  dis- 
placement of  the  fragments  within  the  joint,  and  they  present 
rough  edges,  as  in  the  case  of  separation  of  the  condyles  of  the 
femur,  transversely  from  the  shaft  or  perpendicularly  from  each 
other,  in  consequence  of  the  passage  of  a  ball ;  when  the  foreign 
body  which  has  caused  the  fracture  remains  inthe  joint,  or  pro- 
jects into  it  from  its  bed  in  the  bone,  and  cannot  easily  be 
removed,  or  when,  in  its  passage  through  the  joint,  it  has  inflicted 
great  injury  on  the  articular  surfaces  ;  and,  lastly,  in  the  case  of 
an  extensive  incised  wound  into  a  large  ginglymoid  joint,  with 
internal  effusion  of  blood.  It  is  to  be  understood  that  all  these 
forms  of  injury  are  most  fatal  when  affecting  the  knee :  in 
dealing  with  other  joints  much  greater  latitude  may  be  allowed. 
Moreover,  whenever  the  injury  is  confined  to  the  joint,  with 
little  or  no  damage  to  the  neighbouring  soft  parts,  excision  may 
be  substituted  for  amputation. 

But  although  it  is  true  that  under  most  of  the  above  condi- 
tions salvation  c£  the  injured  limb  is  well  nigh  hoj)eless,  and  the 
attempt  would  jeepardise  the  life  of  the  patient,  yet  it  must  be 
admitted  that  the  discrimination  of  the  cases  in  which  that 
attempt  may  reasonably  be  made  is  frequently  a  matter  of 
difficulty,  and  has  created  much  discussion.  For,  besides  the 
extent,  kind,  and  position  of  the  injury,  the  age,  constitution, 
and  habits  of  the  patient  materially  influence  the  result.  Many 
limbs  may  be  preserved  in  the  young  and  healthy  which  must 
otherwise  have  been  sacrificed.  Moreover,  with  them  greater 
risks  may  be  incurred,  as  they  are  better  able  to  encounter  the 
dangers  of  secondary  amputation,  if  it  become  necessary.  The 
introduction  of  Lister's  treatment,  too,  will  justify  the  attempt 
to  save  many  a  limb  that  must  formerly  have  been  condemned. 

If,  in  addition  to  the  fracture,  there  are  serious  injuries  to 
other  organs,  immediate  amputation  is  either  useless  or  injurious. 
In  such  a  case  the  only  chance  of  recovery  is  afforded  by  secon- 
dary amputation  after  the  early  dangers  are  past. 

Secondary  amputation  may,  of  course,  be  required  for  profuse 
suppuration  with  hectic,  for  gangrene,  or  uncontrollable  haemor- 
rhage. These,  being  common  to  other  forms  of  injury,  demand 
no  special  notice. 

At  a  still  later  period,  after  all  danger  has  ceased,  the 
operation  may  be  desired  by  the  patient,  if,  in  consequence  of 
non-union,  incurable  deformity,  or  tedious  disease  of  the  bone, 
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the  limb  lias  become  an  encumbrance  to  him.  Similar  symptoms 
may  occasionally  be  treated  by  excision.* 

Process  of  union. — Notwithstanding  the  labour  which  has  been 
bestowed  upon  the  study  of  the  healing  process  in  bone,  the 
greatest  misconception  of  its  nature  has,  till  within  the  last  few 
years,  prevailed,  and  many  of  its  details  remain  yet  to  be  deter- 
mined. This  is  due  to  many  causes :  the  nature  of  the  tissue ; 
the  scarcity  of  opportunities  for  examination  of  the  various 
stages  of  the  process  in  man  ;  its  essential  difference  in  animals, 
on  which  alone  experiments  could  be  made ;  and,  lastly, 
actual  differences  in  different  fractures,  according  to  their  vary- 
inof  conditions. 

The  injury  is  seldom  limited  to  the  bone,  but  is  accompanied 
by  more  or  less  bruising  and  laceration  of  the  neighbouring 
soft  tissues  and  surrounding  extravasation  of  blood.  This  ex- 
travasation varies  greatly  in  quantity,  and  is  unequal  in  its 
distribution.  If  no  considerable  vessel  is  torn,  it  is  in  proportion 
to  the  displacement  and  sharpness  of  the  fragments,  and  the 
extent  of  injury  to  the  periosteum.  It  is  most  abundant  in 
the  subcutaneous  cellular  tissue.  Here,  too,  its  absorption  is 
least  rapid;  Paget  having  found  it,  in  one  case,  nearly  unchanged 
after  a  period  of  five  weeks.  In  the  periosteum  and  medullary 
membrane  there  is  usually  little  or  none.  The  periosteum  is  rarely 
much  damaged  in  simple  fracture.  It  is  not  often  stripped  off, 
but  is  generally  simply  torn  across,  and  slightly  frayed  at  the 
edges,  but  retaining  firm  union  to  the  bone  up  to  the  level  of 
the  fracture.  In  partial  fractures  it  is  frequently  uninjured. 
It  may  even  remain  entire  in  complete  fractures,  especially 
in  children,  in  which  case  it  subsequently  thickens,  contributing 
to  the  facility  and  security  of  the  repair. 

During  the  first  two  or  three  days  there  is  a  slight  inflam- 
matory exudation  amongst  the  soft  tissues.  Only  in  the  severer 
cases  does  this  amount  to  distinct  swelling,  perceptible  for  many 
days,  and  accompanied  by  general  fever.  It  is  succeeded, 
according  to  Paget,  by  a  period  of  rest,  of  incubation,  lasting 
for  a  week  or  ten  days,  or  even  more,  during  which  absorption 
of  the  blood  and  effused  fibrine  proceeds  ;  but  the  proper  rej)ara- 
tive  process  is  suspended.    Meanwhile  the  deep-seated  muscles, 


*  Excision  of  the  knee  has  heen  performed  for  mal-union  of  the  patella. 
Med.-Chir.  Trans,  vol.  xli.  p.  195, 
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in  all  cases  more  or  less  lacerated,  are  found  adhering  together 
and  to  the  neighbouring  soft  tissues  and  periosteum,  their  torn 
ends  rounded  off  and  lost  in  the  fibrinous  effusion.  About  the 
sixth  day  their  repair  ha.s  commenced,  and  is  completed  by  cellu- 
lar tissue  some  time  before  the  union  of  the  bone  is  effected. 
About  the  end  of  the  first  month  they  have  lost  all  adhesion  to 
the  periosteum. 

The  proper  reparative  process  of  the  bone  is  precisely  analo- 
gous to  that  of  soft  tissues.  It  is  divisible  into  two  parts,  as 
distinct  in  their  objects  as  in  the  time  v^hich  they  occupy,  the 
former  being  completed,  or  nearly  so,  before  the  second  begins  ; 
viz.  the  actual  process  of  union,  and  the  subsequent  shaping  of 
the  fragments  and  of  the  uniting  substance. 

In  a  few  cases,  immediate  union  occurs  without  the  interven- 
tion of  any  new  material.  According  to  Paget,  this  is  very  rare  : 
but  Hamilton  considers  it  to  be  a  frequent,  if  indeed  it  be  not 
the  normal  mode  of  union  in  spongy  bones,  and  the  spongy  ex- 
tremities of  long  bones,  especially  after  impacted  fractures,  as 
seen  in  the  neck  of  the  humerus  and  femur. 

In  the  great  majority  of  cases,  however,  a  proper  reparative 
material  is  provided,  precisely  similar  in  its  early  growth  to  that 
employed  for  the  repair  of  soft  tissues  by  adhesion.  This  material 
is  of  course  supplied  mainly  by  the  vessels  of  the  bone  itself  and 
of  the  periosteum ;  in  a  minor  degree  by  those  of  the  medullary 
membrane  ;  and  secondarily,  through  the  intervention  of  the 
above,  by  the  vessels  of  the  surrounding  tissues.    The  period  of 
its  first  effusion  in  man  cannot,  as  yet,  be  accurately  stated ; 
probably  it  is  between  the  tenth  and  twentieth  days  in  fractures 
of  the  large,  but  earlier  in  those  of  the  small,  bones.    If  the  in- 
jury to  the  neighbouring  tissues  be  but  slight,  and  the  fragments 
have  been,  from  the  first,  kept  at  rest  and  in  strict  apposition, 
this  material  is  found  chiefly,  or  it  may  be  solely,  between  them. 
When  it  extends  beyond  them,  it  occupies,  indifferently,  the 
tissue  of  the  periosteum,  the  space  external  to  it,  or  between  it 
and  the  bone ;  variations  in  this  respect  depending  probably  on 
the  degree  and  nature  of  the  injury  to  the  periosteum  itself. 
In  fig.  11,  representing  the  section  of  a  femur  fractured 
above  the  condyles  six  weeks  before,  the  connecting  tissue, 
distinguished  by  a  well-marked  transverse  striation  (b),  is 
shown  lying  between  the  fragments,  and  also  between  them 
and  the  periosteum,  which  in  this,  as  in  many  instances,  is 
much  thickened  (a  a).    In  a  recent  specimen  the  reparative  ma- 
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terial  may  also  be  traced  slightly  into  the  medullary  tissue, 
but  not  between  it  and  the  bone.  The  extent  of  its  external 
diffusion  may  vary  on  different 
aspects  of  the  bone.  In  frac- 
tures of  superficial  bones,  as  of 
the  tibia,  it  not  unfrequently 
happens  that  the  deep  surface 
is  rough  with  deposits,  from 
which  the  superficial  is  per- 
fectly free. 

The  transitional  forms  through 
which  this  material  passes  in 
its  development  into  bone  are 
not  in  all  eases  the  same.  In  a 
few,  ossification  is  preceded  by 
the  production  of  perfect  fibrous 
tissue.  This  is  the  case  in  the 
union  of  fracture  of  the  crani- 
um, and,  perhaps,  of  other  flat 
bones ;  in  some  slowly -uniting 
fractures  of  long  bones  ;  and  in  the  closing  of  the  exposed  end 
of  the  medullary  canal,  when  the  fragments  overlap.  More 
frequently,  however,  the  deposit  of  earthy  matter  proceeds  simul- 
taneously with  the  development  of  the  fibrous  matrix,  so  that 
the  rudimental  nucleated  blastema  appears  to  be  at  once  de- 
veloped into  bone.  This  is  stated  to  be  the  normal  form  of 
ossification  in  the  repair  of  quickly-uniting  fractures.  Lastly, 
in  some  cases,  especially  in  young  subjects,  the  development  is 
through  fibro-cartilage.  In  animals,  genuine  cartilage  is 
commonly,  perhaps  always,  produced.  Hence  it  has  been  con- 
jectured that  it  may  be  found,  occasionally  at  least,  in  children. 
But  although  the  general  appearance  of  the  new  tissue  has 
been  adduced  in  support  of  this  conjecture,  it  has  not  as  yet  been 
proved  that  it  is  ever  more  in  the  human  subject  than  fibro- 
cartilage. 

Whichever  of  the  above  modes  be  followed,  ossification  may 
commence  either  at  the  surface  of  the  old  bone,  or  in  several 
separate  centres.  The  corpuscles,  at  first  round,  rapidly  shoot 
out  and  acquire  their  peculiar  characters.    Then  the  Haversian 


*  Fracture  of  tlie  femur,  to  show  tlie  conditions  of  union  six  weeks  after  the 
accident.    From  the  Museum  of  the  Eoyal  College  of  Surg-eons,  No.  415. 
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canals  are  formed,  and  subsequently  canals  for  blood-vessels. 
For  some  time  the  new  bone  is  porous  and  spongy,  like  fcetal 
bone  ;  its  change  into  compact  bone  is  very  gradual. 

When  the  fragments  do  not  actually  correspond,  the  uniting 
medium  occupies  externally  the  angle  between  them,  and  extends 
partly  into  and  across  the  medullary  canal.  When  they  com- 
pletely overlap,  and  even  when  there  is  an  interval  between  them, 

Fig.  12*  Fig.  13.+ 


provided  it  be  not  too  great,  the  same  rule  prevails.  The 
reparative  material  simply  lies  between  them,  bridging  over  the 
interval,  and  tilling  up  all  angles  and  irregularities.  It  does  not 

*  United  fracture  of  tibia.  From  the  IMuseum  of  the  Royal  College  of  Sur- 
geons. To  show  the  fragments  merely  glued  together  by  reparative  material 
thrown  out  between  them. 

t  Union  of  displaced  fracture  by  a  bridge  of  bone.  From  a  preparation  in  the 
Museum  of  the  Royal  College  of  Surgeons. 
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occupy  any  part  of  the  medullary  canal :  it  does  not  even  cover 
the  exposed  ends  of  the  bone.  This  simple  glueing  together,  as 
it  were,  of  the  adjoining  surfaces,  without  any 
redundant  matter,  is  well  shown  in  Fig.  12,  of 
a  tibia,  sixteen  weeks  after  fracture.  (Mus. 
Coll.  Surg.  No.  438.) 

When,  in  addition  to  overlapping,  the 
fragments  are  more  or  less  widely  separated, 
bridges  of  new  bone,  greatly  varying  in  extent 
and  connections  according  to  the  require- 
ments of  different  cases,  form  the  bonds  of 
union.  In  the  femur  here  represented  (Fig.  1 3, 
from  Mus.  Coll.  Surg.  No.  458),  where  there 
is  great  divergence  of  the  fragments,  such  a 
bridge  unites  the  end  of  the  lower  fragment 
to  the  side  of  the  upper.  The  quantity  of 
rough  deposit  on  the  shaft  of  this  bone  is  a 
measure  of  the  disturbance  to  which  it  was 
subjected  during  union.  In  the  humerus  de- 
picted in  Fig.  14  (Mus.  Coll.  Surg.  No.  2938), 
a  strong  bridge  of  union  has  been  formed  by 
the  attachment  of  the  two  extremities  of  a 
large  separated  splinter  to  the  respective  frag- 
ments. 

Under  certain  circumstances  this  process 
undergoes  a  modification  so  marked,  that 
its  essential  identity  with  the  process  of 
union  in  other  tissues  was  long  overlooked. 
Of  universal  occurrence  in  animals,  and  therefore  observed  in 
all  experiments,  this  modification  was  first  fully  described  by 
Dupuytren,  on  whose  authority  mainly  it  was  accepted,  till 
within  a  few  years,  as  the  sole  and  normal  mode  of  union  of 
simple  fractures.  It  consists  in  the  production,  at  an  early 
period,  of  a  ring  or  '  ferule '  of  bone  around  the  fragments, 
called  by  Dupuytren  '  provisional  callus,'  and  constituting  a 
kind  of  natural  splint,  beneath  which  the  permanent  union  by 
intermediate  or  '  definitive  '  callus  takes  place  much  later.  The 
whole  process  was  conveniently,  though  artificially,  divided  by 
Dupuytren  into  five  periods. 

*  Union  of  fracture  by  the  attachment  to  each  fragment  of  a  bridge  formed  by 
a  separated  splinter.  From  a  preparation  in  the  Museum  of  the  Royal  College 
of  Surgeons, 
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In  the  first,  comprising  in  animals  eight  or  ten  days,  the 
peeuh'arity  of  the  process  is  alread}^  seen  in  the  more  copious 
exudation  of  the  reparative  material,  both  externally  to  the  frag- 
ments, between  them  and  the  periosteum,  and  internally,  but  to 
a  less  extent,  between  the  medullary  membrane  and  the  bone. 
The  great  abundance  of  the  effusion,  its  position  round  the  frag- 
ments, and  the  lifting  of  the  periosteum,  are  all  displayed  in  the 
annexed  figure  (15),  of  a  fractured  tibia  in  a  rabbit.   (Mus.  Coll. 

Surg.  420.)  So  early  as  the 
fourth  day  this  exudation  con- 
tains cartilage  cells,  which 
rapidly  multiply,  so  that  by 
the  eighth  or  tenth  day  it 
exhibits  the  structure  of  soft 
cartilage. 

In  the  second  period,  from 
the  tenth  to  the  twenty-fifth 
day,  while  the  muscles  are 
separating  from  the  perios- 
teum, the  soft  external  or 
provisional  callus  gradually 
acquires  firmness,  with  the 
perfect  structure  of  carti- 
lajje  or  fibro-cartilage.  It  is 
frequently  contracted  immediately  opposite  the  fracture,  and 
adheres  closely  to  the  sui-faces  of  bone  beneath.  The  same 
change  takes  place  in  the  internal  callus,  or  'plug,'  which 
gTadually  fills  up  and  obliterates  the  medullary  canal,  being 
blended  with  the  substance  between  the  fragments. 

In  the  next  stage,  both  the  external  and  internal  callus  ossify, 
ossification  commencing  in  the  parts  farthest  from  the  fracture. 
The  period  occupied  by  this  change  is  variable.  According  to 
Lebert,  bone-corpuscles  are  visible  in  the  callus,  especially  near 
to  the  old  bone,  so  early  as  the  tenth  day,  and  ossification  is 
complete  by  the  thirty-third.  Dupuytren,  however,  assigns  it 
to  the  period  between  the  twenty-fifth  and  forty-eighth,  or  even 
the  sixtieth  day.  The  new  bone  at  first  consists  of  spongy  tissue, 


*  Fracture  of  the  tibia  of  a  rabbit,  to  show  the  first  stage  of  union  by  pro- 
visional callus.  From  a  preparation  in  the  Museum  of  the  Royal  College  of 
Surgeons. 

t  Os.sification  of  provisional  callus.  Museum  of  the  Royal  College  of  Surgeons. 


Fig.  lo.*  Fig.  16. f 
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but  in  the  fourth,  period,  from  the  fiftieth  daj  to  the  fifth  or 
sixth  month,  it  is  stated  to  become  compact.  In  by  far  the 
majority  of  cases,  however,  this  change  does  not  take  place:  the 
callus  remains  spongy,  or  becomes  compact  only  on  its  surface. 
How  great  an  extent  of  callus  may  thus  be  converted  is  seen  in 
Fig,  16,  representing  the  ossified  radius  and  ulna  of  a  small  bird, 
where,  on  the  ulna  at  least,  the  callus  is  considerably  larger  than 
the  original  bone.    (From  Mus.  Coll.  Surg.  No.  426.) 

Lastly,  about  the  fifth  or  sixth  month,  the  intermediate  tissue 
ossifies,  forming  the  permanent  bond  of  imion,  or  permanent 
callus.  In  a  very  few  cases,  however,  there  appears  to  be  an 
arrest  of  development  previously  to  this  last  change  ;  so  that 
there  is  never  any  direct  union  of  the  fragments,  which  remain 
in  the  condition  of  the  human  rib  (three  months  after  fracture) 
represented  in  Fig.  17  (from  St.  George's  Hosp.  Mus.  I.  72 )j 


where  the  line  of  fracture  is  still  occupied  by  fibrous  tissue  only, 
surrounded  by  a  large  ossified  callus.  Malgaigne  incorrectly 
represents  this  as  a  usual  and  normal  occurrence,  imagining  that 
the  permanent  callus  is  met  with  only  when  the  external  has 
been  absorbed  by  pressure. 

The  only  bones  which  normally  and  constantly  unite  by  this 
process  in  man  are  the  ribs.  Occasionally  it  is  seen  in  the 
clavicle  and  humerus ;  rarely  in  the  tibia,  fibula,  and  other 
bones.  In  children,  however,  it  is  more  frequent ;  according  to 
Hamilton,  almost  constant.  Although  Dupuytren  entertained 
the  idea  that  the  provisional  callus  was  intended  as  a  temporary 

support  during  the  early  stages  of  union,  there  appears  no  just 

 ;  

*  Union  by  provisional  callus  in  the  human  subject.  The  provisional  callus 
has  ossified ;  the  fractured  ends  being  still  luiited  by  fibrous  tissue  only.  From 
St.  George's  Hospital  Museum. 


Fig.  17.* 


f: 
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ground  for  regarding  it  in  any  other  liglit  tlian  as  tlie  natural 
result  of  the  irritation  generated  by  the  perpetual  movements 
of  fragments  invested  by  much  areolar  tissue.*  For  in  certain 
fractures,  as  those  of  the  olecranon,  acromion,  coracoid,  and 
cranium,  it  is  rarely  met  with,  only  when  there  has  been 
excessive  irritation;  and  never  in  the  fractures  of  parts  sur- 
rounded by  synovial  membrane,  although  in  them  it  would  be 
of  especial  service  for  the  supposed  purpose.  Moreover  its  great 
extent  in  some  instances,  and  its  somewhat  capricious  distribu- 
tion in  such  a  case  as  that  represented  in  Fig.  16,  show  that  it  is 
the  result  simply  of  irritation.  The  tardy  ossification  of  the 
permanent  intermediate  tissue  may  arise  from  the  mechanical 
obstruction  of  the  external  ring  of  bone. 

A  condition  in  many  respects  analogous  to  that  just  described 
is  met  with  in  the  repair  of  certain  fractures  in  the  neighbour- 
hood of  joints,  especially  of  the  hip-joint,  when  accompanied  by 
much  deformity,  in  which  strengthening  buttresses  of  bone  are 
thrown  out,  on  the  concave  side,  manifestly  as  the  result  of 
irritation. 

In  inflamed  simple  and  in  compound  fractures  a  third  mode 
of  union  is  met  with,  viz.  union  by  granulations. 

In  compound  fractures  there  is  usually  greater  injury  to  the 
soft  parts  than  in  simple.  Either  they  are  crushed  and  their 
vital  powers  annihilated  at  once,  or  great  inflammation  is 
followed  by  extensive  suppuration  and  sloughing.  The  perios- 
teum is  generally  torn  away  from  the  bone,  and  the  medullary 
membrane  is  either  crushed  and  lacerated  or  involved  in  the 
subsequent  inflammation.  The  inflammatory  effusion  among 
the  deep  muscles  generates  a  capsule  around  the  fragments, 
arising  from  the  healthy  bone  beyond  the  torn  periosteum.  In 
the  majority  of  cases,  the  ends  of  the  bone,  thus  lying  in  a 
closed  abscess  and  bathed  in  pus,  die,  the  necrosis  being  limited 
by  the  extent  to  which  the  periosteum  and  medullary  membrane 
are  torn  away.  After  the  separation  of  the  sequestrum,  granu- 
lations spring  up  from  the  exposed  surfaces  and  ossify.  If  the 
necrosis  does  not  involve  the  whole  thickness  of  the  bone, 
partial  and  imperfect  union  may  take  place  before  the  separa- 
tion.   Generally  the  slow  exfoliation  and  the  lengthened  sup- 


Paget  suggests  a  second  reason  for  its  constancy  in  animals — a  greater 
general  tendency  in  them  to  the  production  of  bone. — Lectures  on  Sui-g.  Fath. 
vol.  i.  p.  240. 
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puration  so  weaken  tlie  powers  of  the  part  and  of  the  consti- 
tution that  ossification  is  tedious  and  may  be  altogether 
arrested.  Even  when  there  is  no  necrosis  the  progress  is  in  all 
other  respects  the  same.  After  the  completion  of  union  the 
adaptation  of  the  fragments  is  generally  less  perfect  than  after 
simple  fracture  ;  morbid  deposits  of  bone  from  inflammation 
are  more  frequent  and  more  irregular,  and  there  is  greater 
adhesion  of  the  tissues  one  to  another.  This  is  especially 
observable  after  compound  fractures  of  superficial  bones,  as  the 
tibia,  to  which  the  skin  is  often  long  adherent. 

The  changes  which  occur  in  the  latter  part  of  the  process 
of  repair,  viz.  the  shaping  or  modelling  of  the  bone  after 
its  union  is  complete,  so  as  to  restore  it  as  nearly  as  possible 
to  its  original  condition,  are  these :  1.  All  rude  and  unneces- 
sary projections  are  removed  by  absorption.  The  sharp  points 
left  by  the  overlapping  of  ill-united  fractures,  whether  deep  or 
superficial,  are  first  softened  by  the  disappearance  of  their  earthy 
matter,  and  subsequently  removed  and  rounded  off.  It  has  been 
questioned  whether,  after  the  repair  by  provisional  callus,  this 
callus,  once  ossified,  is  absorbed.  The  absorption  is  certainly 
not  complete.  In  most  ribs  that  have  been  broken  there  remains 
more  or  less  enlargement  at  the  seat  of  fracture.  M.  Lam- 
bron  refers  all  absorption  to  the  continual  pressure  and  friction 
of  the  muscles.*  2.  When  the  fragments  overlap,  the  exposed 
ends  of  the  medullary  canal  are  closed  by  a  layer  of  compact 
tissue  (Eig.  12).  3.  The  new  bone,  at  first  uniform  in  structure, 
has  to  acquire  the  firmness  and  strength  of  compact  bone  exter- 
nally, and  internally  to  be  hollowed  for  a  new  medullary  canal. 
Whatever  the  relative  position  of  the  fragments,  the  medul- 
lax'y  canal  usually  becomes  continuous  in  the  two.  Even  where 
they  overlap,  their  compact  walls  are  absorbed,  and  the  cancel- 
lous tissue  and  canal  of  the  one  become  eventually  continuous 
with  those  of  the  other.  In  the  clavicle  here  represented  (Eig. 
18,  from  St.  George's  Hosp.  Mus.  I.  87,  and  I.  88)  the  resto- 
ration of  the  cancellous  tissue  is  alieost  perfect,  notwithstanding 
the  irritation  to  which  the  part  must  have  been  subjected 
during  union,  as  evidenced  by  the  large  irregular  deposit  of 
new  bone  externally  (Eig.  19).  It  sometimes  happens,  however, 
that  the  plug  which  is  formed  in  the  process  of  union  by  pro- 
visional callus  remains  as  a  permanent  septum.    Eor  a  long 


"  Thke  Inmtg,,  Paris,  1842. 
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time  after  union  the  new  bone  is  more  vascular  than  the  old, 
and  contains  more  animal  matter.*  Generally,  in  the  course 
of  a  year  or  little  more,  all  the  tissues  concerned  are  restored 
to  their  normal  state,  however  much  their  relative  positions 
may  be  altered. 

If  the  coaptation  of  the  fragments  is  good  and  union  healthy, 
the  old  bone  itself  undergoes  no  change.  Curling,  indeed,  has 
endeavoured  to  show  that,  in  fractures  of  long  bones,  the  frag- 
ment which  is  cut  oS  from  the  nutrient  artery  becomes  more  or 
less  atrophied ;  f  but  his  theory  has  received  no  support  from 
other  observers.    But  if  there  is  great  overlapping,  with  tedious 


Fig.  18.+ 


union,  both  fragments  suffer  more  or  less  atrophy  ;  they  are 
shrunken  and  conical,  and  their  cells  enlarged.  The  same  con- 
dition may  result  from  other  causes  of  local  debility  or  tedious 
union. 

The  time  requisite  for  the  various  stages  or  for  the  completion 

*  Von  Bibra,  in  Chem.  U/iters.  iiber  rJie  Knochen,  ^-c,  1844,  p.  305 ;  and 
Howsliip,  Med.-Chir.  Trans,  vol.  ix.  p.  143. 
t  3Ied.-Chir.  Trans,  vol.  xx.  p.  330. 

X  Section  of  fracture  of  the  clavicle,  united  with  much  external  deposit  of 
bone — showing  the  restoration  of  the  cancellous  tissue  of  the  bone.  From 
St.  George's  Hospital  Museum. 

§  External  view  of  the  same  preparation. 
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of  union  can  never  be  predicated  with  certainty.  No  deductions 
from  experiments  on  animals  can  be  applied  to  man.  Only  ap- 
proximate dates  can  be  given.  Ossification,  in  the  ordinary 
mode,  in  simple  fractures,  is  rarely  completed  before  tbe  ninth 
or  tenth  week,  even  under  favourable  conditions.  This  period 
is  subject  to  variation  from  many  causes  :  the  age  of  the  patient, 
the  size  and  situation  of  the  broken  bone,  the  nature  of  the 
fracture,  and  the  relative  position  of  the  fragments. 

In  infants  fractures  unite  with  marvellous  rapidity.  Ten  or 
twelve  days  are  often  sufficient  for  the  forearm  or  humerus. 
On  the  other  hand,  in  old  age  the  period  is  greatly  protracted, 
in  proportion  to  the  want  of  vigour  of  the  individual.  Cceteris 
paribus,  the  larger  a  bone,  the  longer  the  period  it  requires  for 
its  union.  It  may  be  on  this  account  alone  that  the  bones  of 
the  lower  extremity  appear  to  unite  more  slowly  than  those  of 
the  upper.  But,  however  this  be,  the  position  of  the  former, 
throwing  upon  them  much  more  violence  and  weight,  prolongs 
the  period  necessary  for  the  treatment  of  their  fractures,  which 
ordinarily  require  the  retention  of  apparatus  from  eight  to 
twelve  weeks,  while  three  or  four  suffice  for  those  of  the  upper 
extremity. 

The  relative  position  of  the  surfaces  of  the  fragments,  has  the 
most  marked  influence  over  the  rapidity  of  union.  If  they 
overlap,  it  is  proportionately  retarded.  If,  in  addition  to  over- 
lapping, they  are  more  or  less  separated ;  or  if  they  are  very 
oblique  and  smooth,  so  that  they  readily  glide  one  over  the 
other ;  or  if  they  touch  only  by  their  periosteal  sides,  nearly 
double  the  ordinary  time  will  be  required  for  their  union, 
partly,  no  doubt,  in  consequence  of  the  difficulty  of  maintaining 
them  at  rest.  Cases  of  double  fracture,  in  which  it  is  difficult 
or  impossible  to  prevent  riding,  are  always  tedious. 

Compound  fractures  demand,  on  an  average,  three  times  the 
period  required  for  simple.  The  most  tedious  are  gun-shot 
wounds,  on  account  of  the  extensive  comminution  of  the  bone, 
and  the  damage  to  the  soft  parts.  Next  to  them  are  clean-cut 
fractures,  in  which  nearly  all  the  tissues  are  divided. 

When  there  has  been  actual  loss  of  bone,  in  consequence 
either  of  the  removal  of  splinters  or  comminuted  portions,  or  of 
sawing  off  the  end  of  one  of  the  fragments,  the  extent  of  restora- 
tion varies  in  different  cases.  In  most  instances  it  is  little  or 
none,  and  the  limb  is  permanently  shortened  to  the  extent  of 
the  loss.    Many  remarkable  cases,  however,  are  recorded  of  the 


78 


FEACTUEES. 


regeneration  of  large  pieces  of  bone,  generally  in  tlie  tibia. 
Delamotte  mentions  one  in  which  no  less  than  six  inches  of 
this  bone  were  restored.*  In  another  related  by  Gooch,t  five 
inches  ;  and  in  others,  two,  three,  four,  or  five  inchesj  have 
been  replaced.  The  more  favourable  cases  of  this  kind  occur  in 
young  subjects,  and  the  restoration  is  effected  by  the  ossification 
of  effused  lymph.  The  more  it  is  by  granulation  the  less  perfect 
is  it.  From  the  recent  experiments  of  M.  Oilier, §  confirmed, 
as  they  have  been,  by  others,  it  appears  that  the  restoration  is 
exactly  in  proportion  to  the  integrity  of  the  j)eriosteum,  the 
preservation  of  which  membrane  is  therefore  of  the  first  impor- 
tance in  all  cases  of  resection. 

Perforations  of  bone  by  balls,  or  other  foreign  bodies,  gene- 
rally become  filled  more  or  less,  with  new  bone.  When  the  per- 
foration is  large,  bony  offshoots  from  the  edges  partially,  but 
never  completely,  close  it. 

A  fracture  extending  into  a  joint  is  never  followed  by  reunion 
of  the  articular  cartilage.  There  is  always  on  the  second  or 
third  day,  or  even  earlier,  more  or  less  synovial  inflammation. 
In  simple  fracture  this  may  subside  without  further  mischief; 
the  bone  unites,  leaving  an  interval  between  the  borders  of  the 
cartilage,  which  may  or  may  not  be  filled  with  fibrous  tissue. 
In  more  severe  cases,  a  false  membrane  may  form  on  the 
synovial  surfaces ;  or  inflammation  extends  to  the  cartilage, 
which  is  more  or  less  eroded,  and  a  cure  is  effected  by  fibrous, 
or,  rarely,  by  bony,  anchylosis.  In  compound  fractures  some 
degree  of  destruction  and  subsequent  anchylosis  is  inevitable, 
in  proportion  to  the  size  of  the  joint  and  the  nature  of  the  frac- 
ture. Earely,  indeed,  does  a  fractured  joint  entirely  recover 
its  functions. 

Separations  of  epiphyses  unite  by  the  same  process  as  frac- 
tures. But  if  the  union  is  vicious,  and  the  separated  epiphysis 
is  the  bead  of  the  humerus  or  femur,  this  accident  is  invariably 
followed  by  atrophy  of  the  limb,  from  imperfect  growth  of  the 
injured  bone ;  the  con'Sequence,  apparently,  of  the  partial 
destruction  of  the  fibrous  layer  connecting  the  epiphysis  to  the 
shaft  {v.  also  p.  40) . 

*  Trnite  Cump.  de  Ckinm/ie,  obs.  80. 

■f"  Cases  and  Prac.  Remarks  in  Siir{/mj,  1758,  p.  97. 

X  Recorded  by  Phillips,  Van  Swieten,  and  Dunn.  See  Ohs.  on  Compound 
Fractures,  in  Med.-Cldr.  Trans,  vol.  xii. 

§  Reclmxlies,  Exp.  &c.,  in  Brown-Sec[uard"s  Journ.  de  la  Phi/s.  Jan.  and  April 
1859. 
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Ununited  fractures. — The  process  of  union  may  be  delayed  oi' 
completely  arrested  at  any  period  of  its  progress.  But,  inasmuch 
as  the  time  requisite  for  consolidation  is  very  variable,  and  there 
are  no  signs  by  which  to  determine  the  precise  period  of  arrest, 
the  distinction  between  retarded  union  and  non-union  is  more 
or  less  arbitrary.  They  both  acknowledge  the  same  causes,  and 
demand  similar  treatment. 

Certain  fractures,  from  special  causes,  rarely  unite  by  bone. 
They  are,  fracture  of  the  neck  of  the  femur,  of  the  condyles, 
of  the  humerus,  of  the  olecranon,  coronoid  process,  and  the 
patella. 

Ununited  fractures  are,  fortunately,  rare.  Amesbury,*  in- 
deed, states  that  he  had  in  1828  seen  fifty-six  cases,  and  some 
years  later  ninety ;  but  his  experience  is  quite  exceptional. 
Lonsdale  t  found  that,  of  4,000  fractures  treated  at  Middlesex 
Hospital,  only  four  or  five  refused  to  unite ;  Norris  J  did  not 
meet  with  one  case  out  of  946  fractures :  the  cases  which  he 
saw  were  sent  from  elsewhere.  Liston  met  with  only  one  in  his 
own  practice ;  and  other  surgeons  give  similar  testimony. 
Hamilton  reckons  that  they  do  not  exceed  one  in  500  cases,  and 
even  this  estimate  appears  high.  They  are  more  frequent  in 
males  than  in  females.  The  relative  liability  of  different  bones 
is  exhibited  in  a  table  of  150  recorded  cases  drawn  uj)  by  Nonis. 
Of  these,  forty-eight  occurred  in  the  femur,  forty-eight  in  the 
humerus,  thirty-three  in  the  leg,  nineteen  in  the  forearm,  and 
two  in  the  lower  jaw.  Other  bones,  however,  are  not  exempt ; 
instances  having  been  met  with  in  the  clavicle,  ribs,  acromion, 
and  even  the  spine. 

The  mode  of  connection  of  the  fragment  is  of  four  kinds  :  1. 
In  a  few  cases,  they  are  enclosed  in  a  mass  of  fibro-cartilage. 
This  may  be  provisional  callus  arrested  in  its  development,  or 
the  result  of  subsequent  irritation.  This  variety  of  union  is 
always  painful  under  rough  handling.  2.  In  others,  also,  but 
few  in  number,  and  only  in  anjemic  subjects,  there  is  absolute 
want  of  uniting  medium  of  any  kind.  The  ends  of  the  bone  are 
atrophied,  loose,  and  very  movable.  The  limb  is  shortened,  and 
quite  powerless.  3.  Occasionally  a  genuine  diarthrodial  joint 
is  established.     A  typical  illustration  of  such  a  joint  in  the 

*  Ohs.  on  Nature  and  Treatment  of  Fractures,  &c.  pt.  ii.  p.  193,  Lond.  1828.  ' 

t  Practical  Treatise  on  Fractures,  London,  1838. 

X  '  On  the  Occurrence  of  Non-union  after  Fractures,'  Amer.  Journ.  of  Med.  Sci, 
Jan.  1842,  art.  1 :  the  most  complete  article  for  reference  on  the  subject. 
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humerus  is  shown  in  Fig.  20.  (Mus.  Coll.  Surg.  ISTo.  462.) 
The  ends  of  the  fragments  are  greatly  enlarged,  each  being 
alternately  concave  and  convex,  and  fitting  accurately  to  the 
irregularities  of  the  other.  These  ends  are  covered  by  a  smooth 
fibrous  tissue,  the  whole  being  surrounded  by  a  strong  capsular 
ligament,  represented  in  the  drawing  only  at  the  sides.  In 
other  cases  the  ends  of  the  bone  are  covered  with  cartilage,  or 
worn  down  by  friction  to  a  hard,  or  even  ivory-like  surface.  In 
the  preparation  in  the  Museum  of  the  College  of  Surgeons  (No. 


Fig.  20*  Fig.  21.f 


469),  from  which  Fig.  21  is  taken,  and  which  is  described  as  a 
fracture  of  four  or  five  years'  standing,  the  ends  of  the  bone  are, 
as  here  depicted,  studded  with  cartilage,  and  enclosed  in  a 
large  and  loose  synovial  capsule,  in  which  were  found  a  great 
number  of  false  cartilages.  This  kind  of  union  is  always  the 
result  of  considerable  motion.    It  is  never  seen  after  a  eom- 


*  False  joint  after  fracture ;  showing  the  ends  adapted  to  each  other,  and  united 
by  a  capsular  ligament.    From  the  Museum  of  the  Royal  College  of  Surgeons. 

t  False  joint  after  fracture  ;  showing  a  large  and  loose  synovial  capsule  con- 
taining numerous  false  cartilages.  From  the  Museum  of  the  Royal  College  of 
Surgeons. 
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pound  fracture,  when  there  is  always  some  kind  of  fibrous  con- 
nexion. 4.  In  by  far  the  majority  of  cases,  the  union  is  by 
fibrous  tissue.  This  tissue  firmly  adheres  to  the  bone,  and  is 
very  pliable.  In  some  cases  it  is  so  short  as  to  constitute  a  kind 
of  synchondrosis  between  the  fragments,  admitting  scarcely 
any  movement.  In  others  it  is  long  and  flexible.  It  may  be 
entire,  or  separated  into  two  or  more  bands.  The  ends  of  the 
bone  are  commonly  smooth  and  rounded  off;  sometimes  they 
are  shrunken  and  pointed  ;  at  others  more  or  less  enlarged  by 
accessory  bony  growths — a  circumstance  highly  favourable  to 
the  prognosis.    The  medullary  canal  is  closed. 

It  is  not  always  possible  to  ascertain  the  actual  condition  of 
the  part :  but  the  points  to  be  observed,  as  bearing  practically 
on  the  treatment,  are,  the  relative  positions  of  the  fragments  ; 
their  mobility ;  as  far  as  possible,  their  condition ;  the  degree 
and  nature  of  the  deformity ;  and  the  sensitiveness  of  the  part 
under  manipulation. 

The  causes  of  non-union  are  constitutional  or  local.  The 
former  include  all  those  conditions  in  which  the  powers  of  the 
system  are  much  impaired.  They  are  old  age,  pregnancy,  lac- 
tation, syphilis,  phthisis,  fevers,  general  cachexia,  and  scurvy. 

General  fevers  and  internal  inflammation  always  arrest  the 
progress  of  union,  and  may  even  cause  resoftening  after  its 
commencement.  It  is  only  when  accompanied  by  unusual  de- 
bility, as  in  some  cases  mentioned  by  Bonn,*  that  old  age  is  able 
to  retard  it.  The  same  is  true  of  pregnancy,  lactation,  and 
syphilis,  the  influence  of  which  has  been  doubted  by  some 
authors. t  Schmucher  saw  union  delayed,  in  unhealthy  or 
scrofulous  subjects,  for  eight  or  nine  months,  and  in  one  case 
for  more  than  a  year. J  Insufficient  food,  or  the  want  of  an 
habitual  stimulus,  will  prevent  union. §  Brodie  refers  to  the 
examples  of  two  corpulent  patients,  one  male,  the  other  female, 
in  whom  an  intentional  persistence  in  low  diet  for  some  months 
previously  to  the  fracture  had  this  result.  ||  In  consequence  of 
bad  and  insufficient  food,  almost  all  the  gun-shot  fractures  which 
Larrey  witnessed  in  Syria  were  followed  by  non-union.^  It 

*  Art.  '  Fracture '  in  Diet,  de  Med.  183(),  t.  xiii.  p.  402, 

t  For  examples  of  non-union  from  these  causes,  see  Norris's  paper,  supra  cit. 
i  Vermischte  chir.  Schriften,  B.  i.  p.  26. 

§  '  Cases  of  Ununited  Fracture,'  by  B.  Pap:e,  Med.- Chir.  Trans.  1848,  p.  135. 
II  Med.  Gaz.  vol.  xiii.  p.  53,  vol.  xiv.  p.  616. 
U  Mem.  de  Chir.  mil.  1812,  t.  ii.  p.  131. 
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lias  been  traced  to  the  enervation  consequent  on  habitual  dis- 
charges,* to  general  dropsy,t  to  copious  bleeding,  followed  by 
low  diet.J  Heath,  of  Newcastle,  has  noticed  that  the  diet  of 
most  of  his  patients  has  been  deficient  in  vegetable  aliments. § 
But  the  most  marked  effects  of  impaired  nutrition  are  witnessed 
in  scurvy ;  the  power  of  which  not  merely  to  prevent  union,  but 
to  dissolve  it  months,  or  even  years,  after  its  completion,  has 
been  pointed  out  by  Lord  Anson,  ||  Sir  S.  Hammick,  and 
Desault.^ 

In  certain  obscure  cases,  in  the  absence  of  apparent  cause, 
non-union  has  been  ascribed  to  some  unknown  peculiarity  of 
constitution.  Two  such  cases  are  recorded  by  S.  Cooper,**  and 
five  by  Sanson,  ft  A  clue  may,  perhaps,  be  given  to  at  least 
some  of  them  by  an  observation  made  by  Penel.JJ  He  found 
the  urine  of  his  patient  alkaline,  and  loaded  with  earthy  phos- 
phates. In  a  few  cases  of  tardy  union  the  author  has  found 
these  phosphates  in  excess,  but  not  always  with  alkaline  urine. 
This  condition  appears  to  be  due  to  long  confinement. 

The  local  causes  are  much  more  numerous.  They  are  either 
indirect,  as  inflammation  of  the  soft  parts,  paralysis,  obstructions 
to  the  circulation,  and  local  anemia  from  bad  treatment ;  or 
direct,  viz.  diseases  of  the  bone,  the  presence  of  a  foreign  body, 
separation  of  the  fragments,  and  motion. 

Local  inflammation,  or  abscess,  or  an  ulcer,  usually  retards 
union.  Wardrop§§  mentions  the  case  of  a  sailor  with  compound 
fracture  of  the  leg,  in  whom,  on  three  separate  occasions,  the 
uniting  medium  was  resoftened  in  consequence  of  attacks  of 
erysipelas.  A  few  instances  of  non-union  from  recent  paralysis 
have  been  met  witli.||||  The  result,  however,  is  not  constant,  at 
least  in  paralysis  of  long  standing ;  for  a  fractured  tibia  has 


*  Marrigaes,  Diss,  sur  la  Fqt-yn.  de  Cal,  Paris,  1783;  and  Thierry,  Expe- 
rience, 1841. 

t  A.  Cooper,  sup.  eit.  p.  570. 

\  IlewsoD,  Jour,  du  Proyrcs,  t.  ix.  p.  161. 

§  Lancet,  1855,  vol.  i.  p.  611. 

II   Voyage  roimd  the  World,  15tli  ed.  p.  142. 

51  Jovrn.  de  Chir.  t.  ii.  p.  318. 

*•  Diet,  of  Prac.  Surg.  7th  ed.  1838,  p.  551. 

tf  Diet,  de  Med.  et  de  Chir.  prat.  t.  iii.,  art.  '  Articulation  Anormale.' 
XX  Lmd.  Med.  and  Phys.  Jour.  vol.  xiv.  1805,  p.  29. 
§§  Med.- Chir.  Trans,  vol.  v.  p.  378. 

II II  Travers's  Further  Inquiry,  &c.  p.  436 ;  and  B.  Phillips,  in  Lmd.  Med.  Gaz., 
May  1840. 
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been  known  to  unite  readily  in  a  man  who  Lad  been  palsied  for 
twenty  years.* 

Obstruction  to  the  circulation  by  pressure  upon,t  or  liga- 
ture of,  the  main  artery  above  a  fracture  occasions  considerable- 
delay  of  union.  Tbis  was  shown  by  Brodie  in  numerous  ex- 
periments on  animals. f  The  same  is  the  result  of  early,  tight, 
or  prolonged  bandaging.  In  France,  where  the  treatment  by 
immovable  apparatus  has  been  employed  much  more  extensively 
than  in  England,  it  has  been  found  that  fractures  so  treated 
unite  in  general  but  slowly,  occasionally  not  at  all;§  and  Trqja 
and  Duhamel  proved  experimentally  the  prejudicial  influence  of 
■strong  pressure  over  the  seat  of  fracture.  Prolonged  bandag- 
ing or  the  excessive  employment  of  emollients  and  refrigerant 
lotions  in  the  early  treatment  produces  an  antemic  condition  of 
the  limb,  to  which  Cloquet||  has  given. the  name  of  local  scurvy. 
The  skin  is  pale,  and  deprived  of  its  natural  secretion ;  the 
cuticle  separates ;  the  whole  limb  is  shrunken  or  cedematous. 
Sometimes  points  of  ecchymosis  appear,  which  extend  more  or 
less  over  the  limb.  In  compound  fractures  the  granulations 
become  soft  and  livid,  readily  bleeding,  and  secreting  a  thin, 
ichorous  pus.  Of  course,  consolidation  of  the  fracture  is 
arrested. 

Separation  of  the  fragments  is  manifestly  the  cause  of  non- 
union in  fracture  of  the  patella,  and  probably  in  all  those  special 
fractures  which  rarely  unite  by  bone.  It  is,  perhaps,  the  real 
obstacle  to  union  in  those  few  cases  in  which  a  fragment  of 
muscle  or  tendon,^  or  a  large  effusion  oi  blood,  has  been  found 
interposed  between  the  fragments ;  as,  were  the  interval  small, 
pressure  could  scarcely  fail  to  cause  absorption  of  the  intervening- 
soft  tissue.  In  one  singular  instance,  mentioned  by  Berard,  a 
fractured  clavicle  united  by  two  bridges  of  bone,  enclosing  the 
ossified  subclavius. 

The  most  constant  cause  of  non-union  is  undoubtedly  motion. 
Norris  was  able  to  trace  this  cause  for  twenty -two  out  of  forty- 
four  cases,  and  suspected  it  in  others.    Amesbury  goes  much- 


*  Busk,  Lond.  Med.  Gaz.  1840,  p.  97. 
t  Davies,  in  Lancet,  Feb.  5,  1859. 
\  Med.  Gaz.  vol.  xiv.  sup.  cit. 

§  Rcponse  a  M.  Rogtietta,  &c.,  Gaz.  med.  1831,  p.  630. 
II  Art.  '  Fracture  '  in  Diet,  dc  Med.  sup.  cit. 

U  S.  Cooper,  in  Diet,  of  Pi-ad.  Surg.  1838,  p,551 ;  and  Stanley,  in  Lancet  for 
1854,  vol.  i. 
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farther.  He  maintains  that  it  is  the  cause  in  almost  all  cases, 
and  that  it  is  due  generally  to  the  inadequacy  of  the  ordinary 
apparatus.  That  this  is  an  exaggeration  is  shown  by  the  facility 
with  which  moat  fractures  unite  under  ordinary,  or  even  bad 
treatmeat ;  by  the  rarity  of  non-union  in  the  ribs  and  clavicle, 
or  after  double  or  compound  fractures ;  and  by  the  occasional 
reabsorption  of  the  callus  from  fevers.  To  prevent  union,  the 
motion  must  be  considerable  and  long  continued.  To  the 
influence  of  certain  powerful  muscles,  as  the  deltoid  and 
psoas,  is  due  the  frequency  of  non-union  in  the  humerus  and 
femur. 

Numerous  measures  have  been  devised  for  the  cure  of  pseud- 
arthroses.  But,  as  the  distinction  between  the  delay  and  arrest 
of  the  process  of  union  is  in  all  cases  doubtful,  it  is  only  after 
the  failure  of  the  milder  methods  that  recourse  to  operation  is 
Justifiable.  For  practical  purposes,  indeed,  the  failure  of  all 
means  short  of  operation  may  be  regarded  as  the  only  absolute 
proof  of  such  arrest. 

The  indications  for  treatment  are  four.  1.  To  remove  all 
local  impediments,  as  foreign  bodies,  dead  bone,  and  disease  of 
the  bone  or  soft  parts.  2.  To  improve  the  general  health. 
8.  To  ensure  the  primary  conditions  of  union,  immobility  and 
contact  of  the  fragments.  4.  To  excite,  by  artificial  means, 
the  suspended  reparative  action  between  and  around  the  frag- 
ments. 

The  various  constitutional  cachexias  must  of  course  be  met  by 
their  own  special  remedies.  Change  of  air  and  scene,  and  im- 
proved living,  are  often  all-sufficient  treatment.  In  cases  of 
debility,  with  excessive  secretion  of  phosphates,  as  in  Penel's 
case,  mineral  acids  and  tonics  are  required.  Mercury,  given  to 
salivation,  as  first  recommended  by  Fleury,  even  in  cases  where 
there  is  no  suspicion  of  syphilis,  has  been  much  vaunted  by  some, 
and  has  occasionally  been  of  service  where  other  means  have 
failed.*  It  has,  however,  repeatedly  been  found  useless,  and  can 
be  tried  with  safety  only  on  plethoric  patients. 

The  local  means  which  have  been  adopted  to  answer  the 
remaining  indications  are:  1.  Rest  and  pressure.  2.  Ex- 
ternal stimulants.  3.  Friction.  4.  Setons.  6.  Acupuncture. 
6.  Galvanism.  7.  Subcutaneous  incision.  8.  Perforation  of 
t';ie  bone.    9.  Eesection,  with  or  without  ligature  of  the  frag- 


*  Ilammick,  op.  cit. ;  and  B.  Cooper,  in  Guy's  HosiJ.  Reports,  1837,  p.  399. 
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ments.  10.  Resection,  with,  preservation  of  the  periosteum. 
11.  Rasping  the  ends  of  the  bone.  12.  Cauterisation. 
13.  Stimulant  injection.    14.  Dieffenbach's  operation. 

Amesbury,  following  out  his  own  doctrine,  maintains  thaty 
except  in  the  rare  cases  of  preternatual  joint,  or  when  union  is 
prevented  by  the  presence  of  a  foreign  body  or  diseased  bone, 
rest  and  pressure  are  almost  invariably  sufficient  for  the  cure.  By 
this  method  he  has  succeeded  with  fractures  of  from  ten  weeks' 
to  sixteen  months'  standing,  even  after  setons  and  other 
measures  had  failed.  Although  others  have  not  found  this  treat- 
ment so  universally  successful,  it  must  of  course,  in  the  great 
majority  of  cases,  take  precedence  of  any  other.  It  is  specially 
applicable  in  those  cases  where  non-union  depends  on  motion  or 
malposition,  or  on  deficient  local  action  from  general  anaemia, 
without  atrophy  of  the  fragments,  and  in  all  cases  attended  with 
thickening  and  tenderness  at  the  seat  of  fracture. 

If  the  limb  be  healthy,  Amesbury's  or  some  other  form  of  im- 
movable apparatus  is  the  most  efficacious.  But  if  it  be  oedema- 
tous,  or  inflamed,  or  atrophied,  movable  splints  are  better. 
There  are  cases,  especially  in  children^  in  which  it  is  scarcely 
possible  to  obtain  perfect  immobility  except  by  including  in  the- 
apparatus  the  adjoining  part  of  the  trunk.  Lateral  pressure 
may  be  made  by  bandage  and  compresses ;  longitudinal  by 
crutched  splints  in  the  upper  extremity,  by  straps  and  coUars  in- 
the  lower.* 

In  most  cases  it  is  not  enough  to  keep  the  fragments  in  close- 
contact.  A  certain  amount  of  stimulus  is  requisite.  For  this 
purpose,  Amesbury  directs  that  the  pressure  be  sufficiently  great 
to  produce  pain  in  the  course  of  a  few  days.  The  duration  of 
treatment  in  his  cases  varied  from  three  to  ten  weeks.  In  others, 
where  rest  alone  has  been  relied  on,  four  or  five  months  have 
sometimes  been  found  necessary .| 

The  efficacy  of  all  local  measures  appears  to  depend,  not  so 
much  on  the  irritation  of  the  bone  itself,  as  on  the  action  which 
they  arouse  in  the  soft  parts  surrounding  and  connecting  the 
fragments.  It  has  happened  in  cases  of  tardy  union,  that  an 
accidental  bruise  J  or  attack  of  erysipelas  §  has  hastened  the 

*  See  Amesbury's  Treatise  for  detailed  description  of  his  apparatus,  as  applied 
to  different  limbs. 

t  Bonnet,  Gaz.  mid.  Sept.  1839. 

X  Wardrop,  3l6d.-Chir.  Trans,  vol.  v.  sup.  cit. 

§  Seerig,  De  Pseudarthrosi  de  fracturd  projiciscente,  1838. 
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process.  It  is  ob  this  principle  that  external  applications  are  re- 
commended. Stimulant  lotions,*  blisters,!  iodine,|  galvanism, 
issues,  and  cautery,  have  all  been  used  yvith.  occasional  success. 
If  the  limb  is  ati'ophied,  and  in  the  condition  of  local  scurvy, 
exposure  to  air  and  light,  friction,  stimulant  embrocations,  and 
galvanism  are  of  the  greatest  service.  Under  other  circumstances, 
the  advantages  of  any  of  these  external  applications  are  confined' 
to  cases  of  simply  tardy  union  in  superficial  bones.  In  these 
they  are  of  undoubted  benefit,  but  only  when  used  at  an  early 
period,  within  eight  or  ten  weeks  after  the  fracture.  The  most 
tested,  and  probably  the  most  efficacious,  are  blisters.  Walker 
employed  a  succession  of  small  ones ;  Velpeau,  with  equal  success, 
or  nearly  so,  a  few  large  ones.  Malgaigne  suggests  the  substi- 
tution of  sinapism  as  being  more  rapid,  but  does  not  appear  to 
have  -pxii  his  suggestion  to  the  proof.  Birch  §  found  galvanism 
of  service  in  two  cases.  Mott||  tried  it  without  benefit.  Twice, 
too,  a  caustic-potash  issue  was  employed  with  success  by  Harts- 
horne.lF 

Friction  of  the  fragments  is  somewhat  more  stimulating  than 
mere  pressure.  There  are  two  modes  of  effecting  it.  The  usual 
method  is  manual ;  rubbing  the  fragments  against  one  another 
for  some  minutes,  till  a  degree  of  uneasiness  or  even  pain  is  pro- 
duced. It  may  be  repeated,  if  necessary,  daily,  till  the  part 
becomes  tender  and  painful.  It  is  intended  to  break  down  the 
connecting  bands,  and  even  roughen  the  surfaces  of  the  bone. 
The  other  method,  applicable  only  to  the  lower  extremity,  re- 
commended first  by  White,**  and  afterwards  adopted  by  Hunter, 
Champion,  and  many  others,tt  is  to  envelop  the  limb  in  a  firm 
apparatus,  and  direct  the  patient  to  walk  on  it.  In  White's  case, 
a  large  abscess  formed  in  the  thigh ;  this,  however,  did  not  pre- 
vent a  favourable  result,  and  is  the  only  instance  in  which 
positive  harm  has  resulted  from  the  treatment.  In  another  case 

*  Cloquet,  in  art.  sup.  cit.,  and  Jobert.  See  Fleury's  Memoir,  'Quelques 
considerations  sur  les  causes  qui  peuvent  retarder,'  &c.,  Archives  de  Medecine, 
aout  1837. 

t  ^  alker,  Lond.  Med.  and  Phys.  Journ.  xxxii.  p.  470 ;  Brodie,  sup.  cit. ;  and 
Velpeau,  Med.  oper. 

X  Buchanan,  Essay  on  a  neio  Mode  of  Treatment  for  Diseased  Joints  and  the 
Non-union  of  Fractures,  London,  1828  ;  also  Crosse  and  Blackwell,  see  Norris. 

§  In  Steevens's  translation  of  Boyer's  work. 

II  Med.  and  Si/ry.  Hey.  part  ii.  p.  375. 

IF  I'hilad.  Med.  Recorder,  April  1826.  **  Cases  in  Surgery,  1770,  p.  75. 

tt  Velpeau,  Med.  oper.  2nd  ed.  t.  ii.  p.  583. 
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the  apparatus  could  not  be  borne.*  Friction  sbould  always  be 
tried,  as  supplementary  to  rest  and  pressure,  before  stronger 
measures  are  adopted.  Its  greatest  triumphs  are  in  cases  of 
general  anaemia,  when  from  the  first  there  has  been  little  or  no 
action,  and  the  fragments  are  loose  and  movable,  as  in  a  scrofu- 
lous lad  under  the  care  of  Sir  S.  Hammick.  It  is  of  course 
contra-indicated  by  the  presence  of  inflammation. 

Dr.  Physickf  was  the  first  to  attempt  the  cure  of  non-union 
by  passing  a  seton  between  the  fragments;  though  the  first  idea 
of  it  has  been  ascribed  to  Winslow.  Since  that  time  setons  have 
been  extensively  employed,  with  a  considerable  share  of  success. 
Of  the  150  cases  tabulated  by  Norris,  they  were  tried  at  some 
period  of  the  treatment  in  seventy-two,  in  only  twenty-eight  of 
which  they  failed.  Although  Dr.  Physick,  according  to  his 
nephew's  report,  J  generally  succeeded  by  this  plan  in  the  upper 
extremity,  and  failed  in  the  lower,  subsequent  experience  has 
shown  that  it  is  specially  adapted  to  fractures  of  the  leg  and 
forearm,  and  smaller  bones.  In  these,  failure  is  rare,  Norris's 
table  pointing  to  only  one  out  of  twenty-two  cases  ;  whereas 
in  the  humerus  and  femur,  the  unsuccessful  cases  slightly  pre- 
ponderate. The  duration  of  the  treatment  has  varied  greatly. 
Physick  allowed  the  seton  to  remain  four  or  five  months,  or  even 
more ;  in  fact,  till  union  was  either  completed  or  hopeless. 
Earle  left  it  for  seven  weeks  ;§  Wardrop  recommends  two  or 
three  weeks  ;  and  Listen  eight  or  ten  days.||  No  arbitrary  time 
can  be  fixed ;  but  the  object  being  to  excite  local  action,  and  not 
to  exhaust  the  powers  by  prolonged  suppuration,  which,  indeed, 
is  more  likely  (as  in  compound  fractures)  to  retard  than  to  pro- 
mote union,  besides  increasing  the  risk  of  erysipela.s,  the  seton 
should  be  removed  as  soon  as  there  is  considerable  solidification 
in  the  neighbourhood.  If  there  is  no  suppuration,  so  much 
the  better.  Adams  mentions  a  case  in  which  the  seton  was 
left  in  only  four  days,  and  was  yet  successful.lF  Its  prolonged 
use  does,  indeed,  appear  to  have  impeded  union  in  some  in- 
stances, especially  in  the  large  bones."^*    Listen  records  a  case 


*  Sue,  in  Desault's  CUnique,  t.  ii.  p.  312. 
t  New  York  Med.  Repository,  vol.  i.  1804. 
J  Bi'odie,  loc.  cit. 

§  Med.-Chir.  Trans,  vol.  xii.  182%  p.  190. 
II  Practical  Surgery,  4th  ed.  1846,  p.  99. 
%  Med.  Times  and  Gaz.  1851,  vol.  ii.  p.  391, 
**  Malgaigne,  p.  311,  sup.  cit. 
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where  it  was  left  in  the  humerus  for  thirteen  months :  *  a  useless 
arm  was  the  result. 

It  appears  from  the  statistics  to  be  a  matter  of  perfect  indif- 
ference whether  the  bone  is  reached  by  previous  incision  or  not. 
It  is  simply  a  question  of  convenience.  Weinhold  recommended 
a  wedge-shaped  seton,  as  being,  in  his  opinion,  both  safer  and 
more  efficacious.f  Its  effect  may  also  be  increased  by  smearing 
it  with  red  precipitate  or  other  irritant,J  or  by  combining  its 
use  with  that  of  friction,  or  even  with  some  more  serious  opera- 
tion. 

The  treatment  by  seton  is  not  altogether  free  from  risk. 
Twice  it  has  been  fatal.  Many  cases  have  been  endangered  by 
attacks  of  erysipelas  or  profuse  suppuration.  In  Wardrop's 
ease  §  there  was  severe  haemorrhage  from  a  wounded  artery. 
In  another,  under  Stansfield,  ||  the  seton  gave  rise  to  intense 
pain.  Its  use  is  precluded  by  great  separation  or  excessive 
mal- position  of  the  fragments,  by  the  absence  of  uniting 
medium  between  them,  by  irregular  deposits  of  bone,  by  the 
proximity  of  a  joint,  or  by  the  antiquity  of  the  fracture.  In 
most  other  cases,  especially  in  the  leg  or  forearm,  it  is  admis- 
sible. 

In  two  cases  in  the  humerus,  and  one  in  the  forearm,  in 
which  he  was  unable  to  introduce  a  seton  between  the  fragments, 
Oppenheim^  passed  two,  one  on  either  side,  so  as  to  create 
irritation  in  their  immediate  neighbourhood.  He  recommends 
the  operation  as  more  effectual  than  the  ordinary  mode,  and 
Malgaigne  considers  it  more  rational.  It  is,  at  any  rate,  equally 
successful. 

Analogous  to  setons  are  ligatures,  passed  round  the  tissue 
connecting  the  fragments,  and  gradually  tightened  till  they 
completely  cut  through  it,  thus  stimulating  successively  different 
portions.  Somme**  used  a  silver  wire  for  the  purpose,  and 
Seerigtt  a  waxed  thread. 

In  one  case,  in  the  lower  fourth  of  the  femur,  MalgaigneJJ 


•  Supra  cit.  p.  100.  t  HvfelmicFs  JourrMl,  May  1826. 

X  Weinhold,  ut  supra;  and  Liston,  in  Lancet,  April  .30,  1836. 
§  Supra  cit.  ||  Mentioned  by  Brodie. 

If  Ueber  die  Behandlungsweisen  der  TseudaHhrosen,  &c.,  in  Hamb.  Zeitschrift, 
Tol.  V.  pt.  1. 

Med.-Chir.  Trans.  toI.  xvi.  part  1,  1830,  p.  36. 
tt  Arch.  gen.  de  Med.,  Jan.  1839,  p.  105. 
H  Traite  des  Fruc,  1847,  p.  307. 
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endeavoured  to  pass  actipTincture  needles  between  the  frag- 
ments; but  they  were  so  close  that,  although  he  thrust  in 
thirtj-six  directions,  he  was  not  able  to  introduce  even  one 
needle.  Wiesel*  was  more  successful  in  the  forearm.  He 
operated  first  on  the  ulna,  and  afterwards  on  the  radius.  The 
needles  completely  traversed  the  false  joint,  and  were  left  in 
for  six  days,  till  they  caused  pain  and  swelling.  The  cure  was 
complete  in  six  weeks. 

By  means  of  needles  a  current  of  galvanism  has  been  passed 
through  the  connecting  ligament  by  Brennanf  and  LenteJ  of 
New  York.  Both  these  authors  considered  it  of  service.  It 
was  tried  by  Square  §  without  effect. 

C.  Bell  II  proposed  to  wound  and  irritate  the  ends  of  the 
bone  by  the  subcutaneous  introduction  of  a  pointed  instrument; 
but  he  had  no  opportunity  of  carrying  out  his  idea.  More 
recently,  M.  Blandin,^  having  divided  the  connecting  tissue 
with  a  tendon-knife,  scraped  the  fragments  with  its  sharp  edge; 
but  erysipelas  and  abscess  were  the  sole  results.  A  great 
improvement  in  this  operation  was  effected  by  Miller,**  who 
confines  himself  to  the  laceration  and  irritation  of  the  con- 
necting tissue,  by  passing  through  it,  in  various  directions,  a 
double-edged  bistoury  or  tendon-knife.  Brainardft  employs 
for  this  purpose  an  awl-shaped  perforator ;  and  in  cases  of 
overlapping  he  perforates  the  fragments  themselves  in  two  or 
three  places,  making,  however,  only  one  small  wound  in  the 
skin.  The  treatment  ha?  met  with  great  success,  and  is 
applicable  to  most  cases,  but  especially  where  the  connecting 
tissue  is  long  and  loose.  Miller  suggests  that  it  might  be 
advantageously  combined  with  galvanism. 

Resection,  scraping,  and  cauterisation  aim  at  more  than  the 
preceding  operations.  Their  object,  besides  irritation,  is  to 
remove  the  effete  and  indolent  tissue  covering  the  ends  of  the 
fragments,  and  to  place  them  in  the  condition  of  a  recent  com- 
pound fracture. 

*  Journ.  de  Chirurgie,  1844,  p.  85. 

t  Monthly  Joum.  Med.  Sci,  Feb.  1848. 

X  Neiv-York  Journ.  Med.,  Nov.  1850, 

§  Med.  Tiines,  1851,  vol.  ii.  p.  300. 

II  Oper.  Sur;/.  2nd  ed.  1814,  vol.  ii.  p.  326. 

H  Gaz.  des  Hopitanx,  1844,  pp.  557,  669. 

**  Miller's  Principles  of  Surgery,  2nd  ed.,  1850. 

tt  Trans.  Amer,  Med.  Assoc.  vol.  vii.  1854 ;  and  in  Hamilton  on  Fractures, 
1860. 
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Resection  of  the  fragments  was  first  put  in  practice  by 
White.*  He  operated  with  success  on  the  humerus  and  tibia. 
In  the  latter  case,  in  consequence  of  the  difficulty  and  danger 
of  reaching  the  lower  fragment,  he  excised  the  end  of  the 
upper  one  alone,  irritating  the  other  by  scraping  the  peri- 
osteum, and  destroying  the  soft  tissue  which  prevented  their 
approximation  by  butter  of  antimony.  This  difficulty  is  one 
of  frequent  occurrence  in  the  performance  of  this  operation ; 
and  Dupuytren,t  on  the  strength  of  two  successful  cases, 
suggested  that  all  the  efficacy  of  the  operation  may  be 
obtained  by  the  resection  of  one  fragment,  and  rasping  the 
other.  For  many  years  resection  was  regarded  with  much 
favour.  Of  Norris's  150  cases,  it  was  performed,  on  one  or  both 
fragments,  in  no  less  than  sixty-four ;  in  thirty-seven  success- 
fully. In  the  leg  it  never  failed  ;  rarely  in  the  forearm.  But 
with  the  humerus  and  femur  the  results  were  far  otherwise. 
Of  twenty-seven  operations  on  the  humerus,  eleven  only  were 
followed  by  union,  two  were  fatal.  Of  seventeen  on  the  femur, 
ten  were  successful,  but  four  fatal.  On  these  bones,  indeed, 
the  operation  is  encompassed  with  difficulties  and  dangers.  In 
one  case  it  lasted  two  hours  ;J  in  another,  §  after  an  hour's 
duration,  it  was  immediately  followed  by  fatal  convulsions. 
Rowlands  II  was  so  struck  with  the  difficulties  he  had  to  en- 
counter in  the  thigh,  that  he  admits  he  should  hesitate  to 
recommend  it.  In  fact,  for  the  larger  bones  its  dangers  are  so 
conspicuous,  that  it  is  now  universally  abandoned.  But  in 
others,  especially  the  superficial  bones,  it  is  still  occasionally 
adopted.  Where  there  is  a  true  diarthrodial  joint,  especially 
if  the  ends  of  the  fragments  are  enlarged,  or  rough  with 
deposit,  it  is  the  best,  perhaps  the  only  admissible,  operation. 
Next  to  these,  it  is  mosjt  applicable  to  cases  of  long  standing, 
or  in  which  the  fragments  are  loose  and  widely  separated, 
or  greatly  overlapping.  It  is  absolutely  precluded  by  the 
neighbourhood  of  a  joint. 

In  some  instances  there  has  been  great  difficulty  in  keeping 
the  fragments  in  contact  or  at  rest  after  the  operation.  Three 


*  Cases  in  Surgery,  with  Remarks,  Lond.  1770. 

t  'Resection  de  la  Machoire  inf.,'  Le<^.  Orales,  t.  iv.  p.  658. 

\  Walb,  Amer.  Journ.  Med.  Sci.  xvii.  p.  46. 

§  Vallet,  These  inatig.,  Strasb.  1817  ;  and  in  Velpeau's  Med.  opcrat.  t.  ii. 
II  Med.-Chir.  Trans,  vol.  ii.  1813. 
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methods  have  been  devised  for  the  purpose.  1.  M.  Eoux* 
locked  the  point  of  one  fragment  into  the  medullary  canal 
of  the  other ;  the  operation  failed  in  consequence  of  a  fall. 
2.  The  fragments  have  been  cut  obliquely,  so  as  to  present  a 
larger  surface  for  mutual  contact  and  support,  and  to  admit 
of  lateral  pressure.  This  mode  of  section  produces  less 
shortening  than  the  transverse. f  3.  The  third  method  is 
suture,  either  by  waxed  thread,  used  unsuccessfully  by  Flau- 
bert ;  or,  better,  by  silver-wire,  which  was  first  employed  by 
HoreaUjJ  afterwards,  with  success,  by  Rogers,  Mott,  Laugier, 
and  others,  on  the  humerus,  femur,  and  radius. §  This  prac- 
tice, though  denounced  by  Norris,  who  states  that  he  has 
known  an  instance  in  which  it  was  fatal,  appears  to  increase 
the  efficacy,  but  not  the  danger,  of  resection.  In  an  operation 
on  the  lower  jaw,  in  which  this  mode  of  retention  is  essential, 
Dupuytren  passed  the  connecting  wire  round  the  teeth.  || 

Jordan  ascribes  the  failure  of  resection  to  the  removal  of  the 
periosteum.  He,  therefore,  by  means  of  some  blunt  instrument, 
as  the  handle  of  a  scalpel,  dissects  this  membrane  from  the 
portions  of  bone  which  he  is  about  to  remove,  and  leaves  the 
two  empty  pouches  passed  one  within  the  other,  and,  in  some 
cases,  connected  by  suture,  to  form  new  bone.  The  suggestion 
is  undoubtedly  theoretically  sound.  Its  practical  value  re- 
mains, however,  to  be  proved.  In  two  of  the  three  cases  which 
Jordan  records,  it  failed  of  success ;  and  he  admits  its  failure 
in  the  hands  of  M.  Sedillot.^U 

In  an  ununited  fracture  of  the  humerus.  Hunter  effected  a 
cure  by  opening  the  synovial  cavity,  and  irritating  its  interior 
with  a  spatula.**  This  is  the  only  case  of  the  kind  on  record ; 
but  scraping  the  fragments,  originally  suggested  by  White,  has 
been  occasionally  adopted  independently  of  resection.  The 
results  are  not  encouraging.    Failure  has  been  more  frequent 


*  Mentioned  by  Berard  in  art.  '  Fracture/  sup.  cit. 
t  Laugier,  Mem.  read  to  Acad,  des  Sciences,  April  1855. 
J  Journ.  de  Med.  Clin,  et  Phar.  vol.  x.  p.  195. 
§  Laloy,  'De  la  Suture  des  Os,'  &c.,  These  inaug.,  Paris,  1839. 
II  '  Resection  de  la  Machoire  inf.,'  in  icf.  Or.  t.  iv.  p.  658. 
^  Traitcment  des  Pseudarthroses  par  Vautoplastie  periosttque,  Jos.  Jordan, 
Paris,  1860. 

**  Referred  to  by  Brodie  on  the  authority  of  Home.  See  also  Hunter's 
Works,  Palmer's  ed.  1835,  vol.  i.  p.  604. 
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ttan  success,  and  twice  the  operation  has  been  fatal.'^  Brodie 
plugged  the  wound  with  lint,  and  failed ;  but  his  proceeding 
has  been  successfully  imitated  by  Davis. f 

Cauterisation  is  a  less  dangerous  operation,  though  not  often 
employed.  Different  caustics  have  been  used  ;  caustic  potash, 
which  is  the  best,  by  Cline,J  Earle,§  and  others ;  nitric  acid  by 
011enroth;||  chloride  of  antimony  by  White  and  Weilinger  ;1 
nitrate  of  silver  by  Kirkbride.**  In  one  of  Earle's  cases  and 
in  White's,  there  was  a  slight  exfoliation  of  bone  ;  but  this  is 
not  usual.  Cauterisation  is  most  applicable  to  old  cases,  when 
the  fragments  are  covered  with  fibro-cartilage,  or  with  a  genuine 
false  joint. 

A  mild  species  of  actual  cautery  was  used  by  Mayor  ft  on  th3 
femur.  He  passed  several  times  between  the  fragments  a 
steel  probe  heated  in  boiling  water.  It  produced  profuse 
suppuration  and  union.  The  actual  cautery  was  once  used  by 
Petit. 

In  a  case  of  non-union  of  the  humerus,  in  which  there  was 
a  fistulous  opening,  Hulse  found  the  daily  injection  of  a  stimu- 
lating liquid  of  service,  both  to  hasten  the  separation  of  the 
dead  bone  and  stimulate  the  growth  of  new. 

In  1845  Dieffenbach  introduced  an  operation  which  bids  fair, 
in  most  cases,  to  supersede  the  severer  measures  just  noticed. 
Taking  advantage  of  the  fact  pointed  out  by  Duhamel  and 
Flourens,  that  inert  foreign  bodies  lodged  in  bone  become  sur- 
rounded by  abundant  osseous  deposit,  he  drills  three  or  four 
holes,  penetrating  as  far  as  the  medullary  canal,  near  the  end 
of  each  fragment,  into  which  he  forcibly  drives  ivory  pegs. 
The  pegs,  projecting  from  the  bone,  are  left  from  ten  to  twelve 
days  or  more ;  that  is,  till  their  presence  has  given  rise  to 
considerable  swelling.  Union  is  completed  in  from  ten  to 
twelve  weeks.  Dieffenbach  himself  appears  to  have  met  with 
great  success  from  this  operation,  even  on  the  humerus  and 

*  In  one  of  these  a  seton  was  used  also.  See  Malgaigne's  Traite,  sup.  cit. 
p.  317. 

t  Lancet  for  Feb.  5,  1859. 

X  South's  Transl.  of  Chelius^  Surgery,  vol.  i.  p.  591. 
§  Med.-Chir.  Trans,  vol.  xii.  p.  190. 
II  Bernstein,  TJeher  Verrenkunyen,  &c.,  p.  280. 
%  Rust's  3Ingazin,  vol.  xxxiv.  p.  330. 

Amer.  Jotim.  of  Med.  Sci.,  Feb.  1835. 
tt  Nouveau  Systeme  de  Deliyation,  &c.,  Geneva,  1832. 
It  Amer.  Juurn.  of  Med.  Sci.,  Feb.  1834. 
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femur.*  In  England  it  has  been  performed  successfully  on  tlie 
femur,  tibia,  humerus,  and  ulna.f  It  has,  however,  met  with 
reverses.  The  first  time  it  was  tried,  by  Square  J  of  Plymouth 
on  the  femur,  it  utterly  failed.  The  case,  however,  was  a  most 
unfavourable  one,  and  eventually  the  limb  had  to  be  amputated. 
Bowman  §  also  failed  in  the  leg,  in  a  case  equally  unfavourable 
from  excessive  deformity.  The  operation  has  been  followed, 
in  different  cases,  by  fever,  erysipelas,  hjemorrhage,  and  pro- 
fuse suppuration,  but  does  not  appear  to  have  been  fatal, 
offering,  in  this  respect,  a  favourable  contrast  to  resection,  due 
probably  to  the  circumstance  that  it  does  not  expose  the  end 
of  the  medullary  canal.  In  one  case  ||  the  operation  on  the 
femur  was  followed  by  union,  leaving,  however,  a  sinus,  and 
succeeded,  some  weeks  later,  by  erythema,  profuse  suppuration, 
and  hectic,  necessitating  amputation. 

In  an  operation  on  the  femur,  Stanley  connected  the  frag- 
ments by  a  silver  wire,  in  addition  to  inserting  the  pegs.^  The 
result  is  not  given. 

The  above  operations  are  practically  divisible  into  two 
classes :  those  which  are  followed  by  suppuration,  and  those 
which  are  not.  The  latter  must,  of  course,  in  all  cases  in 
which  they  are  likely  to  be  sufficient,  take  precedence.  The 
circumstances  by  which  the  selection  must  be  guided  are  the 
situation  and  condition  of  the  false  joint,  and  the  length  of 
time  that  has  elapsed  since  the  fracture.  Special  indications 
have  been  noticed  under  the  individual  operations.  Apart  from 
them,  where  rest  and  friction,  aided,  if  possible,  by  external 
stimulants,  have  been  found  insufficient  for  the  cure.  Miller's  or 
Brainard's  operation  deserves  the  first  trial ;  next  to  that,  some 
form  of  seton  ;  and,  as  a  last  measure,  Dieffenbach's  operation. 
In  the  humerus  and  femur  it  will  generally  be  advisable  to  omit 
the  seton,  and  pass  at  once  to  Dieffenbach's  plan.  If  the  frag- 
ments are  covered  by  a  very  dense  tissue,  it  may  be  removed, 
as  an  accessory  measure,  either  by  the  knife  or  caustic. 

It  is  to  be  observed  that  no  severe  operation  will  be  justifiable 


*  Dr.  Buslinan's  report  in  Med.  Times  and  Gazette,  vol.  xv.  1847,  p.  298. 
t  See  Lancet,  18ol,  vol.  ii.  p.  344 ;  1852,  vol.  ii.  pp.  152,  154;  1855,  vol.  ii. 
p.  279:  also  British  Med.  Journ.,  1859,  p.  885. 
X  Med.  Times  and  Gazette,  1851,  vol.  ii.  p.  300. 
§  Lancet,  1852,  vol.  ii.  p.  163. 
i|  Ldin.  Monthly  Journ.,  March  1864. 
^  Stanley,  Lancet,  1854,  vol.  i. 
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unless  the  ineonvenience  resulting  from  the  non-union  is  con- 
siderable. In  some  cases,  as  in  the  ribs,  it  is  of  no  prac- 
tical consequence.  In  others  the  new  joint  supersedes  an 
old  one.  This  has  happened  after  a  fracture  two  inches  above 
the  elbow,*  and  frequently  in  the  neck  of  the  femur.  In  others, 
the  slight  inconvenience  is  easily  and  abundantly  remedied  by 
an  artificial  support.  Larrey,  indeed,  recommends  this  course 
to  be  adopted  whenever  the  simple  means  of  cure  fail.f  In  a  few 
cases,  where  a  lost  portion  of  the  tibia  has  not  been  restored, 
as  in  three  witnessed  by  Sir  A.  Cooper,  its  place  has  to  a  great 
extent  been  supplied  by  a  large  increase  of  the  fibula. 

There  are  a  few  cases  in  which,  in  consequence  either  of 
hectic,  or  of  the  great  encumbrance  of  a  useless  limb,  on 
which  all  operations  have  failed,  amputation  is  the  only 
resource. 

Diseased  and  deformed  union. — The  new  bone  is  of  course 
liable  to  all  the  diseases  of  bone.  The  two  most  frequent  and 
most  troublesome  are  long-continued  pain,  analogous  to  the 
neuralgia  of  cicatrices  in  soft  parts  ;  and  excessive  exuberance, 
the  result  of  ostitis. $ 

There  are  three  species  of  deformity  resulting  from  mal- 
union :  1.  Junction  with  permanent  displacement,  either 
angular  or  rotatory,  or  shortening.  2.  Union  of  two  conti- 
guous bones.    3.  Projection  of  one  of  the  fragments. 

For  the  removal  of  the  first  kind  of  deformity  four  methods 
have  been  devised  :  reduction  by  means  of  extension  and  com- 
pression, refracture,  section,  and  resection. 

Extension  is  made,  as  in  the  original  reduction  of  fractures, 
by  the  hand,  or  by  the  assistance  of  lacs  and  pulleys,  or, 
gradually,  by  means  of  splints.  Compression,  too,  may  be 
applied  gradually  or  suddenly.  Gradual  compression  is  made 
by  splints  or  special  apparatus.  A  splint  may  be  placed 
opposite  the  concavity  of  the  angle,  and  the  bone  drawn 
towards  it ;  or  it  may  be  fixed  to  one  fragment  on  the  con- 
vex side,  acting  as  a  lever  to  which  the  other  is  to  be  drawn ; 
or  the  projecting  angle  may  be  pressed  between  two  opposing 
splints.    The  bandages  must  be  repeatedly  tightened.  Special 

*  Med.  Times  and  Gaz  ,  1851,  vol.  ii.  p.  221. 
t  Clin.  Chirurg.  vol.  iii.  p.  461. 

\  '  Des  Accidents  consecutifs  aux  Fractures,'  par  M.  Guyot,  in  Arch,  de 
Med.  Feb.  1836. 
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apparatus  of  curved  splints,  straps,  and  tourniquet-pads  have 
been  used,  but  are  rarely,  if  ever,  necessary.* 

The  apparatus,  combining  pressure  and  extension,  must  be 
worn  for  from  twenty-one  to  twenty-eight,  or  even  forty  days. 
Sometimes  it  is  sufficient,  after  two  or  three  weeks,  to  continue 
extension  alone.  By  this  treatment  deformity  has  been  re- 
medied in  numerous  fractures  :  in  some  of  twenty-five,  twenty- 
nine,  fifty-nine  days',  or  even  as  much  as  four  or  five  months' 
standing.  Dupuytren  thinks  that  the  union  will  not  yield  to 
extension  beyond  the  sixtieth  day  ;  but  pressure  may  be  of  use 
much  later,  f 

Sudden  forced  compression  has  been  sometimes  employed ; 
but,  except  in  those  cases  where  it  has  been  used  at  a  compara- 
tively early  period,  it  appears  to  produce  a  species  of  partial 
fracture.  Where  reduction  cannot  be  obtained  at  the  first  trial, 
it  may  be  repeated  in  two  or  three  days. J 

Refracture  is  effected  gradually,  during  extension,  pressure 
being  made  either  by  the  hands  or  knee,  or,  in  difficult  cases,  by  a 
screw -press. §  Skey  manages  it  readily  by  leaning  the  weight 
of  his  body  on  the  end  of  the  limb,  projecting  beyond  the  edge 
of  a  board  or  bed.  The  fracture  is  facilitated  by  bending  the 
limb  alternately  in  different  directions,  and,  when  there  is 
only  one  bone,  by  rotation.  The  old  practice  of  breaking  it 
b)'  a  hammer,  or  by  sudden  pressure  across  a  stick,  is  justly 
discarded. 

The  time  during  which  a  united  bone  admits  of  refraeture 
varies  greatly,  even  to  the  extent  of  many  weeks.  It  depends 
on  the  age  and  health  of  the  patient,  the  extent  of  uniting 
surface,  the  position  of  the  fragments ;  in  fact,  on  all  those 
circumstances  which  influence  the  rapidity  and  perfection  of 
the  healing  process.  The  cases  of  deformity  for  which  the 
operation  is  required  are  the  very  cases  in  which  union  is 
ordinarily  most  protracted ;  and  long  after  it  is  sufficiently 
firm  to  admit  of  free  use  of  the  limb,  it  may  be  dissolved  by 
force  without  difficulty.  Moreover,  in  young  subjects,  in  whom 
these  deformities  are  most  frequent,  refraeture  is  attended  with 
the  least  difficulty.    OEsterlen,  however,  did  not  attempt  it  in 

*  Jacquemin,  These  inavg.,  Paris,  1822. 

t '  De  la  Formation  du  Cal ;  Moyens  de  remedier  au  cal  vicieux  ou  difforine,' 
Xcf.  Orales,  t.  iv.  art.  5,  p.  130. 

X  A.  Thierry,  'Du  Redressement  des  Os  fractures,'  Exp.  Nov.  1841. 
§  As  used  by  Bosch,  of  Augsburg,  described  by  (E.sterlen. 
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any  case  beyond  the  twenty -fourtli  week  ;*  and  Bosch,  in  spite 
of  the  power  of  his  screw,  recommended  six  or  six  and  a  half 
months  as  the  extreme  limit.  But  Skey  operated  once  on  the 
leg,  in  a  boy  set.  15,  thirteen  months  after  the  fracture.f  In 
that  case  he  found  it  necessary  to  divide  the  tendo  Achillis 
before  he  was  able  to  make  extension,  and  even  then  the  limb 
remained  shortened  to  the  extent  of  three-quarters  of  an 
inch. 

Four  objections  have  been  raised  to  this  operation.  1.  The 
danger  of  breaking  the  bone  in  the  wrong  place.  (Esterlen  and 
Skey,  however,  show  that  this  danger  is  chimerical,  the  new 
bone  being  for  many  months  more  spongy  and  more  fragile  than 
the  old.  This  dreaded  accident  has  never  happened;  and, 
moreover,  accidental  refracture,  which  has  taken  place  in  some 
cases  after  two  or  three  years,  is  always  in  the  same  place  as 
the  first,  and  the  same  has  always  occurred  in  experiments  on 
animals.  2.  The  fear  of  inflammation  and  abscess,  in  con- 
sequence of  laceration  of  the  periosteum  and  soft  parts.  But 
all  such  accidents  have  been  safely  overcome  in  the  first  frac- 
ture, when  they  were  necessarily  more  severe.  Skey  refers  to  a 
case  in  which,  without  effecting  his  purpose,  he  had  recourse  to 
considerable  violence ;  the  only  evil  effects  of  which  were  slight 
bruising  and  stiffness,  which  passed  off  in  two  or  three  days. 
3.  The  separation  of  the  fragments  by  an  interval  which 
could  not  be  filled  by  bone.  The  cases  are  very  few,  however, 
to  which  this  objection  could  apply,  and  even  in  them  consider- 
able amelioration  of  the  deformity  might  be  effected.  4.  The 
fear  that,  in  cases  of  overlapping,  the  cicatrised  ends  of 
the  fragments  will  be  incapable  of  uniting.  This  fear,  how- 
ever, is  unsupported^  by  facts ;  the  deformity  is  not  commonly 
accompanied  by  deficiency  of  healing  power  ;  and  in  many  cases 
the  new  fracture  has  appeared  to  unite  even  more  readily  than 
the  old. 

The  operation  has  not  always  been  free  from  danger.  Cases 
fatal  from  its  violence  are  recorded  by  Guy  de  Chauliac,  Mor- 
gagni,J  and  Laugier.  §    Of  course  it  is  justifiable  only  when  it 


*  Sur  la  Rupture  du  Cal,  ou  Methode  sure  de  rompre  les  Os  7nal  reduits,  par 
J.  r.  CEsterlen,  traduit  de  I'Allemand  par  J.  C.  Maurer,  Paris,  1828. 
t  '  Cases  of  Hefracture  of  Bone,'  Med.-Chir.  Trans,  vol.  xlii.  p.  23. 
J  De  Sid.  et  Causis  Morh.  epist.  Ivi. 

§  '  Des  Culs  difformes  et  des  Operations  quHls  reclament/  Thise  du  Cone.  1841, 
p.  62. 
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is  indispensable  to  the  utility  of  the  limb,  when  it  can  be  under- 
taken without  difficulty  or  danger,  and  the  deformity  was  attri- 
butable to  causes  which  can  be  avoided  in  the  treatment  of  the 
second  fracture,  and  only  after  all  practicable  means  of  reduc- 
tion by  extension  and  compression  have  been  tried  without 
success.  With  these  restrictions,  it  may  be  resorted  to,  in  the 
upper  extremity,  when  shortening  of  the  forearm  is  accompanied 
by  loss  of  muscular  power  and  inability  to  rotate ;  in  the  lower 
extremity,  for  extreme  lameness,  either  from  shortening  or  angu- 
larity ;  and,  in  either  limb,  for  deformity  accompanied  by  severe 
permanent  pain,  the  result  of  pressure  or  displacement  of  nerves, 
and  not  amenable  to  other  treatment. 

If  the  union  is  too  solid  to  admit  of  rupture,  it  may  be  divided 
by  cutting.  This  has  been  done  more  than  once.  It  is,  of 
course,  a  serious  operation,  only  justifiable  in  extreme  cases  of 
deformity.  It  was  performed  successfully  on  the  tibia  by  Key 
and  A.  Cooper  in  1839.  Quite  recently  Lister  has  recorded  a 
very  successful  operation  of  the  kind  on  the  leg.  A  fracture  of 
both  bones,  two  inches  above  the  ankle,  had  united  with  great 
displacement  of  the  foot  backwards  and  eversion,  rendering  the 
limb  absolutely  useless.  Trusting  to  the  antiseptic  treatment 
to  obviate  the  great  risks  of  producing  a  compound  fracture 
into  the  ankle  joint,  he  cut  down  on  the  bones,  and  having 
divided  them  with  cutting  pliers,  restored  the  foot  to  its  proper 
position,  which,  however,  he  was  unable  to  do  till  he  had 
divided  the  tendo  Achillis,  the  muscles  of  the  calf  and  of  the 
sole  of  the  foot  being  contracted  through  the  long-continued 
displacement.  Fresh  union  of  the  bonos  followed  in  about  six 
weeks.* 

Eesection  of  one  or  both  fragments  has  been  rarely  resorted 
to.  M.  Clemot  removed  an  angular  piece  of  bone  from  a 
deformed  femur  in  an  infant  of  forty  days  old.f 

Union  of  contiguous  bones  may  take  place  in  the  forearm,  the 
leg,  or  between  the  ribs.  In  the  leg  it  is  of  course  unimpor- 
tant ;  and  in  the  ribs,  though  an  impediment  to  free  respiration, 
it  cannot  be  touched.  In  the  forearm  it  might  be  remedied  by 
rupture  or  section  ;  but  it  does  not  appear  that  more  than  one 
instance  of  such  an  operation  is  recorded.  J 


*  Brit.  Med.  Journ.,  Oct.  31,  1868,  p.  462. 

t  Clemot,  Mem.  snr  la  Resection  clu  Femur,  Acad,  de  Med.,  1836. 
X  By  Grardeil ;  quoted  in  Malgaigne's  work,  sup.  cit.  p.  342. 
VOL.  II.  H 
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The  projecting'  point  of  one  of  the  fragments  may  be  the 
source  of  much  irritation  and  inconvenience.  Generally  such 
projections  are  removed  by  absorption ;  but  occasionally  it  is  not 
so.  They  may  in  that  case  be  removed  by  the  saw  or  nippers, 
A  few  operations  of  the  kind  are  mentioned  by  Yelpeavi,*  Dunn,  f 
and  others. 

THOMAS  KING  HOEKEDGE. 


*  Med.  oper.  2nd  ed.  t.  ii.  p.  599. 
t  Med.-Chir.  Trans,  vol.  xii.  p.  107. 
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THE  term  '  dislocation  '  is  etymologic  all  j  equivalent  merely 
to  '  displacement ;'  bnt  in  surgery  the  use  of  the  word  has 
been  restricted  to  the  displacement  of  one  articular  surface  of 
hone  from  another  ;*  and  it  would  perhaps  be  more  convenient 
still  further  to  narrow  the  meaning  of  the  term,  so  that  it  should 
include  only  such  of  these  displacements  as  are  caused  by 
violence.  This  restriction,  however,  has  not  yet  been  made ; 
hence  dislocations  are  divided  into  three  classes— congenital, 
pathological,  and  traumatic.  The  first  are  malformations, 
which,  if  they  are  to  be  treated  at  all,  must  be  attacked  in  early 
life.  Their  consideration  is  therefore  deferred  to  the  section 
on  the  SuKGERT  of  Childhood.  The  second  are  symptomatic 
of  various  diseases  of  the  joints,  in  which  the  displacement  of 
the  articular  surfaces,  though  of  the  highest  practical  impor- 
tance, is  pathologically  non-essential.  They  will  be  found 
discussed  in  the  essay  on  Diseases  op  the  Joints.  The  third 
only  form  our  present  subject. 

A  traumatic  dislocation,  then,  is  a  forcible  separation  of  the 
articular  surfaces  of  two  or  more  bones.  This  is  effected  by  the 
rupture  or  stretching  of  their  ligaments,  and  may  be  partial, 
i.e.  when  parts  of  the  articular  surfaces  remain  in  contact  with 
one  another,  though  not  the  parts  naturally  opposed ;  or  com- 
plete, when  the  surfaces  are  not  in  contact  by  any  part.  Another 
classification  of  dislocations  which  it  is  necessary  to  dwell  upon 
is,  into  simple,  in  which  the  dislocated  bone  is  not  exposed  to 
the  air;  and  compound,  where  there  is  a  wound  communica- 
ting with  the  injured  joint. 

The  various  special  dislocations,  e.g.  of  the  hip,  shoulder,  &c., 
are  described  further  on,  with  the  injuries  of  the  regions  in 

*  Occasionally,  it  is  true,  the  term  '  dislocation '  is  applied  to  the  displace- 
ment of  soft  parts.  Thus  we  talk  of  '  dislocation  of  the  crystalline  lens,'  '  dis- 
location of  the  testicle  into  the  perineum,'  'dislocations  of  tendons  from  their 
grooves,'  &c.    This  use  of  the  word,  however,  can  hardly  create  amhiguity. 
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whicli  they  severally  occur ;  it  is,  therefore,  only  necessary  here 
to  state  the  general  principles  applicable  to  the  pathology  and 
treatment  of  Traumatic  Dislocation.*  Complete  dislocations 
will  be  first  spoken  of,  as  affording  the  most  intelligible  and 
perfect  examples  of  the  injury.;  and  the  consideration  of  com- 
pound dislocations  will  be  reserved  till  the  principles  which 
guide  surgeons  in  the  treatment  of  the  simple  injury  have  been 
described. 

Causes. — The  causes  of  dislocation,  as  of  fracture,  are  twofold  ; 
external  violence,  and  muscular  action.  The  latter,  however,  is, 
in  the  healthy  state  of  parts,  very  rarely  the  cause  of  dislocation, 
while  (as  above  shown,  p.  37)  fractures  from  this  cause  are  less 
uncommon.  Many  instances,  however,  have  been  put  on  record, 
in  whidh  the  humerus  has  been  dislocated  by  the  action  of  the 
muscles  only;  and  of  this  accident  the  present  writer  saw  once 
an  example  in  the  case  of  a  patient  who  was  lying  in  bed  on 
account  of  another  injury.  In  making  some  sudden  movement 
of  his  right  arm,  the  precise  nature  of  which  he  could  not 
afterwards  explain,  the  humerus  slipped  out  of  the  socket.  No 
difficulty  was  experienced  in  reducing  it.  In  this  patient  the 
bone  had  never  been  dislocated  before;  but  in  cases  of  old  dis- 
location, especially  when  the  original  treatment  has  not  been 
sufficiently  prolonged,  the  injury  is  very  often  reproduced  by 
mere  muscular  action,  and  then  the  bone  is  jnst  as  easily 
reduced.  Many  persons  in  whom  the  shoulder  is  so  affected, 
have  learnt  to  reduce  the  dislocation  for  themselves,  by  reaching 
over  a  gate,  taking  hold  of  one  of  the  lower  bars,  and  hanging 
in  this  position,  when  the  mere  weight  of  the  body  is  sufficient 
to  restore  the  parts  to  their  place.  There  is  one  dislocation 
which  is  almost  always  produced  by  muscular  action,  that  of  the 
lower  jaw,  and  the  dislocation  of  the  patella  is  very  commonly 
so  caused. 

Much  has  been  said  by  systematic  writers  about  the  share 
which  the  muscles  take  in  the  production  of  the  common  dis- 
locations from  external  violence,  e.  g.  those  of  the  hip  and 
shoulder.  There  is,  however,  little  practical  importance  in  the 
question,  though  it  is  interesting  physiologically,  from  its 
application  to  animal  mechanics.  It  is  not  probable  that 
the  muscles  have  any  other  influence  in  producing  most  dislo- 


*  For  the  salte  of  simplicity  and  to  avoid  repetition,  the  word  '  traumatic  ' 
will  be  dropped  in  tlie  sequel ;  but  all  that  follows  must  be  understood  as 
spoken  only  of  that  form  of  dislocation. 
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cations  than  tliat  they  sometimes  fix  the  bone  on  which  they 
act  in  positions  in  which  the  external  force  acts  advantageously 
upon  it.  But  since,  as  M.  Malgaigne  observes,  most  dislocations 
can  be  produced  in  the  dead  body  as  easily  as  in  the  living,  it 
is  clear  that  the  action  of  muscles  is  a  very  unimportant  element 
in  such  accidents. 

A  less  doubtful  effect  of  muscular  action  is  the  change  which 
is  often  produced  in  the  position  of  the  displaced  bone  during 
the  first  few  days  after  the  accident ;  so  that  a  bone  which  has 
been  thrown  into  a  certain  position  at  the  time  of  the  injury 
may  afterwards  be  found  in  another  place.  Thus  the  head  of 
the  femur  is  often  drawn  from  the  dorsum  ilii  into  the  sciatic 
notch  ;  and  the  reverse  of  this  sometimes  occurs.  Such  dislo- 
cations are  sometimes  called  consecutive.  The  action  of  the 
muscles  is  aided  perhaps,  in  some  cases,  by  the  weight  of  the  limb. 

Symptoms. — A  complete  dislocation  is,  in  typical  cases, 
attended  with  such  very  distinct  symptoms,  that  when  these  are 
fairly  detailed  upon  paper  the  reader  is  tempted  to  say  that 
the  injury  is  unmistakable.  Yet  the  great  number  of  old  unre- 
duced dislocations  which  are  still  seen,  even  in  patients  who 
have  been  from  the  first  under  medical  supervision,  proves  that, 
notwithstanding  the  elaborate  care  with  which  the  symptoms  of 
dislocation  in  general,  and  of  each  special  injury  in  particular, 
have  been  described  ever  since  the  time  of  Astley  Cooper,  such 
mistakes  cannot  always  be  avoided,  even  by  well-informed  and 
careful  men  ;  and  it  is  no  doubt  true  that  errors  in  diagnosis  on 
this  head  will  sometimes  occur  to  the  best  surgeons,  in  conse- 
quence of  extreme  depth  of  the  parts,  of  great  effusion  and  swell- 
ing over  them,  or  of  complication  with  other  injuries ;  but  vv  ith 
proper  care  such  mistakes  ought  to  be  very  seldom  made  even 
at  the  time  of  the  accident,  and  attention  to  the  subsequent 
progress  of  the  case  will  always  enable  the  surgeon  to  correct 
his  error  while  there  is  yet  a  fair  prospect  of  easy  reduction. 

The  general  symptoms  of  dislocation  are,  sudden  loss  of 
motion,  following  an  injury  which  (except  when  the  joint  has 
been  formerly  the  seat  of  a  similar  lesion)  is  usually  severe ; 
loss  of  the  natural  shape  of  the  parts,  from  changes  in  the 
relations  of  the  muscles  surrounding  the  joint,  and  the  altered 
position  of  the  bones  ;  change  in  the  length  of  the  limb,  which 
in  the  great  majority  of  dislocations  is  shortened ;  loss  of  the 
power  of  voluntary  motion,  except  to  a  limited  extent  and  in 
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certain  directions ;  absence  of  crepitus  when  the  limb  is  mani- 
pulated ;  and  great  interference  with  passive  motion,  esj^ecially 
to  certain  movements ;  while,  on  the  other  hand,  other  passive 
movements  limited  or  impossible  in  the  healthy  body  may  be 
absolutely  unimjieded,  in  consequence  of  the  rupture  of  the 
ligaments  which  before  restrained  them.  Other  symptoms,  ac- 
companying peculiar  dislocations,  and  depending  on  interference 
with  the  functions  of  viscera,  nerves,  or  vessels  pressed  upon  or 
lacerated  by  the  displaced  bone,  may  be  present  and  may  assist  in 
diagnosis  ;  but  they  need  not  be  further  alluded  to  in  this  place. 

Crepitus  is  sometimes  met  with  in  dislocation,  and  that  from  three  causes : 
1.  The  ordinary  pseudo-crepitiis  is  a  crackling  sensation,  due  to  the  presence  of 
fluid  in  the  joint-cavity,  the  sheaths  of  the  tendons,  or  neighbouring  spaces, 
easily  distinguished  from  true  bony  crepitus.  This  is  comparatively  often  met 
with  some  time  after  the  accident.  2.  True  bony  crepitus  may  be  perceived  at 
any  time,  if  the  displaced  head  of  the  bone  rests  on  a  fractured  process  in  the 
neighbourhood,  as  in  a  ca.-e  reported  by  the  present  writer,  in  Med.-Clnr.  Trans., 
•vol.  xli.,  where  the  head  of  the  humerus  rested  against  the  stump  of  a  fractured 
coracoid  process.  3.  Finally,  there  are  a  few  cases  in  which,  as  it  appears,  the 
soft  parts  separating  the  displaced  head  from  the  surface  of  bone  on  which  it 
rests  have  become  absorbed,  and  these  surfaces  of  bone  roughened  by  inflamma- 
tiou  crepitate  harshly  when  rubbed  together.  This  cannot  occur  till  some  days 
after  the  accident,  at  the  earliest. 

Pathological  anatomij. — In  a  complete  dislocation,  the  injury 
is  not  confined  to  the  bones  and  ligaments  only,  but  involves 
more  or  less  lesion  of  the  surrounding  parts.  The  articular 
capsule  is  usually  widely  lacerated,  and  the  special  ligaments  of 
the  joint  torn  in  various  degrees.  In  partial  dislocation  it 
seems  probable  that  this  feature  may  be  absent,  the  capsular 
and  other  ligaments  being  merely  put  on  the  stretch ;  but  it 
must  be  confessed  tJiat  our  knowledge  of  these  injuries  is  not 
as  yet  very  perfect.  Mr,  Wormald  has  related  a  case*  where 
a  partial  dislocation  of  the  hip,  with  fracture  of  the  acetabulum, 
appears  to  have  been  the  original  accident,  and  where  the 
ligamentum  teres  remained  untorn ;  and  Mr.  Soden's  case  of 
(supposed)  partial  dislocation  of  the  humerus  upwards  from 
displacement  of  the  long  head  of  the  biceps  is  well  known  ;  f 
but,  from  the  length  of  time  which  has  passed  in  most  of  these 
cases  between  the  injury  and  death,  it  is  impossible  to  form  from 
them  an  opinion  as  to  the  usual  condition  of  parts  at  the  time 
of  the  accident.  Even  in  cases  of  complete  dislocation,  however, 
we  may  admit  the  possibility  of  simple  stretching  of  the  capsular 


•  Medical  Gazette,  vol.  xix. 


t  Med.-Chir.  Trans,  vol.  xxiv.  p.  212. 
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ligament,  without  rupture,  though  perhaps  we  might  not  be 
able  to  refer  to  any  preparation  or  history  which  proves  this 
beyond  doubt.  There  is  a  preparation  (No.  868)  in  the  Museum 
of  the  College  of  Surgeons,  showing  the  dissection,  by  John 
Hunter,  of  a  shoulder-joint  three  weeks  after  reduction  of  a 
dislocation,  in  which  he  believed  that  the  capsular  ligament 
had  not  been  torn,  but  merely  stretched  or  bruised.  There  was, 
however,  some  trace  of  injury  to  the  membrane  still  perceptible ; 
and  it  must  be  allowed  to  be  possible  that  it  might  have  been 
lacerated  at  the  time  of  the  accident,  and  afterwards  have  united. 
The  case  of  dislocation  of  the  bones  of  the  foot  from  the  astraga- 
lus, reported  by  Mr.  Pollock,*  shows  the  extent  to  which  liga- 
ments may  be  stretched  without  absolute  rupture.  The  os 
calcis  was  so  movable  on  the  astragalus  that  the  sole  of  the  foot 
could  be  turned  vertically  inwards ;  yet  the  interosseous  liga- 
ment, though  stretched,  was  not  completely  ruptured. 

Besides  the  injury  to  ligaments,  a  variable  amount  of  damage 
is  frequently  done  to  the  surrounding  muscles,  which  are  torn 
away  from  their  attachments,  lacerated,  or  stretched,  according 
to  the  nature  and  extent  of  the  displacement.  The  great  nerves 
in  the  neighbourhood  (such  as  the  circumflex  in  the  shoulder) 
are  often  compressed  or  lacerated,  and  hence  severe  pain  at  the 
time  of  the  accident,  and  paralysis  afterwards  of  the  parts  supplied 
by  those  nerves,  which  is  sometimes  irremediable.  The  large 
vessels  almost  always,  in  simple  dislocation,  escape  without  in- 
jury ;t  but  they  are  sometimes  compressed  by  the  displaced  bone, 
so  as  to  obstruct  the  circulation  through  the  limb.  Fracture  of 
some  of  the  processes  surrounding  the  joint  is  a  very  common  com- 
plication. In  fact,  in  some  joints  (as  the  ankle)  it  is  rare  to 
find  a  pure  specimen  of  dislocation.  The  only  importance  of  this 
fact  is,  that  in  such  cases  more  care  should  be  taken  to  procure 
and  maintain  exact  apposition. 

Such  are  the  immediate  effects  of  a  dislocation.    If  the  bones 

*  Med.-Chir.  Trans,  vol.  xlii.  p.  43. 

t  A  case  was  operated  upon  by  Professor  Goldsmith,  of  Louisville,  in  which, 
the  femur  had  been  dislocated  on  to  the  brim  of  the  pelvis,  so  as  to  lie  under 
the  femoral  artery.  It  remained  unreduced  for  two  months,  when  a  diffused 
aneurism  was  found  to  have  been  formed.  The  common  iliac  artery  was  tied. 
The  patient  died  on  the  fifth  day.  The  femoral  and  external  iliac  arteries  were 
found  perforated  to  the  extent  of  an  inch  on  the  posterior  external  aspect ;  and 
the  head  of  the  femur  lay  in  the  cavity  of  the  aneurism.  {American  Journal  of 
the  Medical  Sciences,  July  1860,  p.  30.)  In  dislocations  of  the  shoulder  also  the 
axillary  vessels  are  occasionally  injured. 


104 


DISLOCATIONS. 


be  restored  to  their  natural  position,  all  these  injuries  are 
generally  soon  repaired.  The  ruptured  capsule  readily  heals, 
the  injured  muscles  and  tendons  regain,  in  a  great  measure,  if 
not  entirely,  their  former  condition  and  their  former  strength, 
and  even  the  nerves,  if  contused  or  lacerated,  may  slowly  recover 
themselves.  It  may,  mdeed,  happen,  although  it  is  not  com- 
mon, that  the  joint  inflames  after  reduction,  even  under  proper 
and  judicious  treatment;  but  this  complication  need  not  be 
further  dwelt  on  here,  since  it  must  be  treated  on  the  same 
principles  as  any  other  case  of  articular  inflammation  after  injury. 

If  the  dislocation,  on  the  contrary,  has  been  neglected,  or  if  it  has 
been  found  necessary  to  abandon  its  treatment,  further  changes 
necessarily  follow.  These  changes,  like  almost  ail  other  morbid 
phenomena,  are  principally  efforts  after  the  repair  of  the  injury. 
The  chief  of  them  all  is  the  formation  of  a  new  joint.  The  head 
of  the  dislocated  bone  forms  for  itself  a  cavity  on  the  bone  upon 
■which  it  is  thrown ;  a  cavity  which  is  caused  partly  perhaps  by 
inflammatory  softening  and  the  removal  of  some  of  the  original 
bone,  but  principally  by  deposit  of  new  bone  on  the  surface  of 
the  latter.  These  new  cavities  are  found  lined  by  a  substance 
which  to  the  naked  eye  closely  resembles  cartilage,  but  which, 
under  the  microscope,  shows  the  structure  of  fibrous  tissue.  The 
original  articular  cavity  at  the  same  time  gets  filled  up  with  a 
fibroid  deposit,  and  the  head  of  the  bone  is  surrounded  in  its  new 
position  by  a  cyst  or  new  articular  capsule  formed  from  the 
surrounding  areolar  tissue.  At  the  same  time  the  displaced  bone 
may  suffer  various  changes  of  form,  from  inflammatory  soften- 
ing and  ulceration,  by  which  its  shape  and  size  will  be  essentially 
altered.  These  observations  apply  almost  entirely  to  joints 
resembling  the  ball  and  socket  in  which  an  articular  head  is 
dislocated  on  to  a  flat  bone.  In  ginglymoid  and  arthrodial  arti- 
culations the  process  of  repair  will  be  much  less  extensive,  and 
therefore  the  resulting  recovery  of  motion  much  less  perfect. 
Sometimes,  indeed,  in  small  joints  of  this  kind,  such  as  those  of 
the  fingers,  complete  bony  anchylosis  may  follow.* 

The  consequences  of  an  uni-educed  dislocation,  however,  are 
not  limited  to  the  bones  which  are  displaced,  since  the  altered 
position  of  the  soft  parts  and  the  irritation  setup,  somewhat  in 
the  manner  of  a  foreign  body,  by  the  displaced  bone,  materially 


*  Preparations  showing  this  condition  may  be  found  in  the  Museum  of  St. 
Bartholomew's  Hospital,  Series  III.  Nos,  57,  Gl. 
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impede  tlie  function  of  the  muscles.  The  tendons  may  have 
been  carried  away  from  their  points  of  attachment  and  united 
to  some  point  which  is  partially  or  entirely  immovable  ;  or  (as  is 
often  the  case  with  the  long  tendon  of  the  biceps)  they  may  have 
been  split  longitudinally  and  thereby  much  weakened,  although 
a  part  retains  its  natural  connections.  As  a  consequence  of 
these  injuries,  and  of  the  inflammation  which  follows  them, 
adventitious  formation  of  bone  is  sometimes  found  in  the  tendons 
and  in  the  other  fibrous  structures  around  the  joint ;  another 
particular  in  which  the  consequences  of  old  dislocation  resemble 
those  of  chronic  rheumatic  arthritis,  and  therefore  a  fresh 
difficulty  in  the  diagnosis  of  the  two  affections.* 

Various  causes  may  combine  to  produce  adhesion  between 
the  bones.  The  articular  cartilages  will  in  all  probability  be 
absorbed,  either  as  a  consequence  of  inflammation  (e.g.  when 
the  head  of  the  bone  has  been  resting  against  a  prominent 
process  or  the  stump  of  a  fracture), f  or  from  the  atrophy  which 
removes  parts  whose  function  is  lost.  The  very  completeness 
of  the  reparative  process  may  sometimes  be  the  cause  of  per- 
manent loss  of  function  to  the  joint.  Thus  in  a  case  of 
unreduced  dislocation  of  the  radius,  preserved  by  the  writer  in 
the  Museum  of  St.  George's  Hospital,  the  orbicular  ligament  is 
seen  to  have  been  carried  away  with  the  head  of  the  radius, 
and  is  firmly  united  in  this  position  by  both  its  ends  to  the 
humerus  as  well  as  to  the  radius,  thereby  binding  these  bones 
firmly  together,  and  entirely  preventing  rotation.  The  great 
tendons  sometimes  form  bands  of  adhesion  between  the  bones. 
This  is  again  illustrated  by  a  specimen  of  dislocated  elbow  in 
the  same  Museum,  where  the  brachialis  anticus,  torn  oft'  the 
coronoid  process,  which  is  carried  into  the  olecranon  fossa,  has 
become  firmly  united,  both  to  the  trochlear  surface  of  the 
humerus,  and  to  the  ulna  below  its  original  attachment,  so  as 
to  form  a  kind  of  soft  anchylosis  between  them. 

It  seems  probable  that  in  some  cases  the  edges  of  the  rent  in 
the  articular  capsule  may  unite  either  partially  or  completely,  so 
that  the  hole  which  admitted  the  passage  of  the  bone  out  of 
the  joint  will  no  longer  allow  it  to  go  back  again.  J  Professor 

*  Specimens  in  wliicli  a  deposit  of  new  tone  in  tendons  is  believed  to  have 
followed  dislocation  may  be  found  in  the  Museum  of  Guy's  Hospital,  Nos.  1297'", 
12985  0. 

+  Med.-Chir.  Trans,  vol.  xli.  p.  450. 

I  See  a  case  related  by  Mr.  Hilton,  Gm/s  Hospital  Meports,  Ser.  ii.  vol.  v. 
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Fabbri  believes  that  the  head  of  the  bone  which  has  been 
dislocated  may  be  prevented  by  the  laceration  of  the  capsule 
being  somewhat  too  little,  or  by  the  interposition  of  other  soft 
parts,  from  returning  entirely  into  the  articular  cavity  when 
reduction  is  first  attempted,  and  that  thus,  a  dislocation  originally 
complete  may  become  incomplete.* 

It  is  also  noticed  by  Professor  Hamiltonf  that  the  great 
vessels  sometimes  become  adherent  to  the  capsule  or  periosteum 
of  the  displaced  bone,  leading  to  the  risk  of  fatal  haemorrhage 
should  forcible  attempts  be  made  to  effect  reduction. 

Such  are  the  principal  effects  of  imreduced  dislocation. 
Other  pathological  changes  may  doubtless  be  observed ;  but 
the  scope  of  the  present  work  does  not  admit  of  detailed  notice 
of  mere  pathological  curiosities,  and  the  reader  who  desires  to 
follow  the  subject  more  minutely  must  consult  special  treatises. 
The  chief  importance  of  the  study  of  these  changes  is  in  order 
to  know  the  time  at  which  they  occur,  so  that  the  justifiability 
or  otherwise  of  attempts  at  reduction  a  given  time  after  the 
accident  may  be  determined.  Alteration  in  the  shape  of  the 
bones,  either  by  widening  of  the  articular  cavity  or  absorption 
of  the  head  of  the  bone,  may  render  permanent  and  safe  reduc- 
tion hopeless  ;|  or  deposit  of  new  bone  on  the  dislocated  head 
may  render  it  too  large  to  fit  the  cavity ;  or  the  presence  of  soft 
anchylosis  between  the  bones  (either  as  a  consequence  of 
inflammation  or  of  the  vicious  union  of  ruptured  ligaments  or 
tendons)  may  render  necessary  for  reduction  a  force  greater  than 
can  safely  be  applied;  or  the  original  articular  cavity  may  be  filled 
up  with  lymph  or  with  the  remains  of  the  old  capsule ;  or  the 
articular  cartilages  mky  have  been  absorbed,  so  that  no  healthy 
joint  could  be  reproduced. § 


p.  9G ;  a  preparation  in  tlie  Museum  of  St.  Bartholomew's  Hospital,  dissected 
three  weeks  after  the  accident  (Ser.  III.  No.  20)  ;  also  a  case  by  Hamilton  of 
the  United  States,  American  Journal  of  the  Medical  Sciences,  Nov.  1837,  p.  47 
(quoted  by  Malgaigue,  op.  cit.  p.  53)  ;  and  a  case  by  Hamilton  of  Dublin,  pre- 
sented to  the  Dublin  Pathological  Societj',  Nov.  28,  18G8.  In  the  latter  case, 
however,  there  was  some  fracture  of  the  articular  cavity. 

*  Memorie  della  Societa  Med.-Chir.  di  Bologna,  vol.  ii.  p.  629. 

t  On  Fractures  and  Dislocations,  Philadelphia,  1860,  p.  492. 

X  Mr.  Curling  relates  a  case  in  Med.-Chir.  Trans,  vol.  xx.  p.  338,  in  which 
insecurity  of  reduction  was  occasioned  by  absorption  of  the  glenoid  cavity. 

§  The  deposit  of  bone  in  the  tendons  probably  does  not  take  place  till  a  time 
at  which  no  prudent  surgeon  would  think  of  endeavouring  to  reduce  the  dis- 
location. 


POSSIBILITY  OF  LATE  REDUCTION.  107 

So  that,  in  determining  the  question  of  the  justifiability  of 
attempts  at  late  reduction,  it  is  material  to  know  the  period  at 
which  these  changes  occur.  Unfortunately  nothing  is  more 
difficult,  since  patients  are  not  often  kept  under  observation  so 
long  after  the  accident,  and  therefore  the  history  of  the  case  is 
rarely  known.  Most  of  the  preparations  in  our  museums  are  quite 
devoid  of  histories,  and  the  greater  part  of  them  show  the  state 
of  things  at  a  time  when  all  question  of  treatment  must  have  long 
been  abandoned.  It  is  clear,  however,  that  the  formation  of  a 
false  joint  goes  on  in  some  cases  with  considerable  rapidity. 
Thus  in  Mr.  Hilton's  case  previously  mentioned  (p.  105,  note), 
the  patient  died  of  another  disease  thirteen  weeks  after  the 
accident ;  the  only  reduction  possible  still  left  the  head  of  the 
bone  external  to  the  capsular  ligament.  Mr.  Hilton  says  :  'AH 
these  parts  (viz.  the  head  of  the  humerus  ;  the  remains  of  the 
original  capsule,  now  interposed  between  it  and  the  glenoid 
cavity;  the  fractured  great  tuberosity,  and  its  attached  muscles) 
were  included  by  a  thin  new  fibro-cellular  capsular  ligament, 
and  the  surfaces  contributing  to  the  formation  of  the  new  joint 
were  all  smooth,  and  covered,  as  it  were,  by  a  new  adventitious 
synovial  membrane.'  In  M.  Malgaigne's  work*  a  case  is  cited 
in  which  similar  changes  were  discovered  eighteen  days  only 
after  the  accident.  Several  other  interesting  cases  will  be  found 
in  the  same  work ;  but  the  cases  hitherto  published  are  far  too 
few  to  form  a  scientific  foundation  for  any  general  conclusions. 
And,  on  the  other  hand,  several  cases  have  been  put  on  record 
in  which  dislocations  have  been  successfully  and  permanently 
reduced  at  a  time  nuTch  beyond  that  which  is  laid  down  in 
most  of  our  standard  works.  Thus,  even  before  the  introduction 
of  chloroform,  M.  Sedillot  succeeded  in  reducing  a  dislocation  of 
the  shoulder  backwards  more  than  a  year  after  the  injury.f 
Dieffenbach  is  said  to  have  reduced  a  dislocation  of  the 
shoulder  two  years  after  the  accident,  Breschet  one  of  the  hip 
on  the  seventy -eighth  day ;  and  Mr.  Brodhurst  relates  two 
cases,  in  one  of  which  he  succeeded  in  reducing  a  dislocation 
of  the  shoulder  on  the  one  hundred  and  seventy-fifth  day, 
and  in  the  other  a  dislocation  of  the  wrist,  six  years  after  the 
accident,  f 

*  Op.  cit.  p.  52. 

t  Contributions  a  la  Chimrgie,  vol.  i.  p.  132. 

X  '  On  the  Reduction  of  Old  Dislocations/  St.  George's  Hospital  Reports, 
vol.  iii.  p .  68. 
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Diagnosis. — On  the  subject  of  diagnosis  hardly  anything  need 
be  said  in  this  place.  The  only  injuries  with  which  dislocation 
can  be  confounded  are,  (1)  simple  contusions  and  sprains,  and 
(2)  fractures  near  the  joint,  or  separation  of  epiphyses.  The 
diagnosis  in  the  first  case  is  made  by  I'ecognising  the  positive 
symptoms  of  a  dislocation  instead  of  the  negative  symptoms 
which  imply  its  absence ;  and  as  to  the  second,  the  diagnosis 
between  fracture  and  dislocation  has  been  already  discussed  (see 
Feactures,  p.  49).  Separations  of  epiphyses  are  distinguished 
from  dislocation  by  the  following  characters:  1.  The  former  can 
only  occur  at  ages  at  which  the  epiphyses  are  separate  from 
their  shafts;  the  latter  at  any  age.  2.  The  former  are,  as  a  rule, 
easy  to  reduce,  and  difficult  to  retain ;  in  the  latter,  as  a  rule, 
these  conditions  are  reversed.  3.  In  the  former,  the  points  of 
bone  immediately  surrounding  the  joint  preserve  their  normal 
relations ;  in  the  latter,  these  relations  are  variously  altered. 
4.  The  sensation  perceived  in  the  two  injuries  is  different,  for 
separation  of  an  epiphysis  is  usually  complicated  with  fracture, 
and  therefore  crepitus  can  be  elicited.  Perhaps  it  may  be  added, 
that  an  error  in  diagnosis  would  be  rather  mortifying  to  the  sur- 
geon than  prejudicial  to  the  patient,  since  the  general  indications 
are  the  same. 

Treatment. — When  the  diagnosis  has  been  established,  if  the 
injury  is  recent  and  the  patient  is  suffering  much  pain,  reduction 
should  be  at  once  attempted — at  least,  this  should  be  the  rule  in 
all  joints  except  the  hip,  where  it  is  perhaps  better  to  wait  until 
chloroform  and  some  extending  apparatus  can  be  procured,  in 
case  either  the  one  or  the  other  should  prove  necessary ;  and  in 
some  of  the  smaller  joints,  when  the  patient  does  not  suffer 
much,  we  may  be  guided  by  circumstances  whether  to  attempt 
reduction  immediately  or  put  it  off  till  some  more  convenient 
time  and  place.  There  is  always  a  fair  chance  of  reducing  a 
recent  dislocation,  without  any  appliances  or  assistance ; 
although,  from  peculiar  complications,  or  from  the  great  mus- 
cularity of  the  patient,  failure  may  occur  in  almost  any.  The 
principles  of  reduction  are  very  simple,  and  the  various  mathe- 
matical and  anatomical  refinements,  with  which  the  ingenuity 
of  systematic  writers  has  surrounded  the  subject,  are  never 
thought  of  in  practice.  The  process  is  as  follows  :  1.  The  upper 
end  of  the  limb  must  be  fixed;  2.  The  lower  end  must  be  pulled 
in  the  most  advantageous  direction  (reference  being  had  to  the 
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insertion  of  muscles  into  it,  and  to  the  shape  of  the  parts  on 
which  the  displaced  head  is  lying),  until  by  this  extension  the 
limb  has  been  restored  to  its  proper  length ;  and  then,  3.  The 
displaced  bone  or  bones  must  be  directed  into  the  joint  by 
manipulation  or  traction. 

The  second  is  the  most  diflRcult  indication  to  fulfil.  In  the 
majority  of  recent  and  simple  dislocations,  all  that  is  necessary 
is  to  know  the  anatomy  of  the  parts,  and  the  rules  applicable  to 
the  special  injury  under  treatment,  which  will  be  found  in  sub- 
sequent sections  of  this  work,  and  to  make  manual  extension  in 
the  manner  indicated  by  those  rules.  But  in  more  complicated 
and  less  recent  cases  something  must  be  done  to  relax  or  subdue 
the  muscles.  It  was  formerly  considered  necessary  for  this  pur- 
pose to  reduce  the  powers  of  the  system  by  venesection  and 
tartar-emetic ;  but  this  treatment  has  now  been  entirely  super- 
seded by  the  discovery  of  chloroform.  In  no  part  of  operative 
surgery  has  this  great  discovery  made  a  more  complete  revolu- 
tion than  in  the  treatment  of  dislocation ;  so  that  what  was 
frequently  a  most  difficult,  and  always  a  very  painful  operation, 
has  now  become  comparatively  painless,  and  usually  quite  easy. 
The  rule,  therefore,  in  all  dislocations  which  cannot  be  reduced 
by  the  first  attempts  which  the  surgeon  makes  with  his  own 
unaided  force,  is  to  administer  chloroform;  having  the  necessary 
apparatus  at  hand  for  making  forcible  extension,  if  required. 
The  only  exceptions  to  this  rule  are,  when,  from  concomitant 
disease  or  injury,  chloroform  is  in  the  judgment  of  the  surgeon 
contra-indicated.  But  these  reasons  act  also  to  contra-indicate 
all  forcible  attempts  at  reduction  ;  for  should  the  contra-indica- 
tion  be  a  diseased  state  of  the  heart,*  this  condition  would  also 
forbid  a  forcible,  prolonged,  agitating,  and  painful  operation ; 
and  if  the  complication  of  other  injuries  renders  it  unadvisable  to 
give  chloroform,  no  objection  exists  to  waiting  until  the  effects  of 
such  injuries  subside  before  attempting  reduction. 

In  old  times,  the  muscles  used  to  be  overcome  by  the  prolonged 
traction  of  a  number  of  men,  or  by  various  mechanical  con- 
trivances, some  of  them  of  the  most  ludicrous  nature,  which  may 
be  seen  described  in  old  books  of  surgery.  For  these  parapher- 
nalia a  later  age  has  substituted  the  ptdleys,  a  most  valuable 


*  The  reader  will  observe,  that  no  opinion  is  here  expressed  on  the  correctness 
of  the  opinion  that  disease  (whether  valvular  or  degenerative)  of  the  heart  is 
an  absolute  contra-indication  to  the  employment  of  anaesthetics. 
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machine,  and  one  still  indispensable  to  the  treatment  of  disloca- 
tion, though  less  frequently  called  into  play  since  the  discovery 
of  chloroform  than  it  used  to  be.*  It  consists  of  a  system  of 
pulleys  on  a  single  string ;  an  arrangement  by  which  the  force 
is  multiplied  by  the  number  of  the  strings  on  the  lower  block. 
The  pulleys  are  attached  on  one  side  to  a  staple  driven  into  the. 
wall,  and  on  the  other  to  a  bandage  of  leather  firmly  bound  to 
the  limb,  and  usually  to  that  segment  of  it  which  is  dislocated, 
instead  of  to  the  one  below,  e.g.  above  the  elbow  in  a  dislocation 
of  the  shoulder  rather  than  below.  The  limb  above  the  disloca- 
tion is  fixed,  by  means  of  another  stout  leather  bandage,  to  a 
staple  opposite  the  former.  Having  seen  that  the  string  of  the 
pulleys  runs  freely,  and  that  the  bandages  are  all  in  their  proper 
places,  the  surgeon  confides  to  one  assistant  (if  he  have  two)  the 
care  of  the  upper  bandage,  to  see  that  the  patient's  body  does 
not  get  dragged  out  of  place  by  the  force  which  is  to  be  applied, 
and  to  the  other  the  string  of  the  pulleys.  This  string,  having 
been  made  so  tight  that  the  upper  bandage  is  visibly  pulled  upon, 
is  then  to  be  cautiously  and  gradually  tightened,  a  small  piece 
being  pulled  in  at  regular  intervals.  In  France,  an  instrument 
called  the  dynamometer  is  attached  to  the  pulleys,  in  order  that 
the  precise  force  used  may  be  accurately  measured.  Meanwhile 
the  surgeon  manipulates  the  head  of  the  bone ;  and  when  it  ap- 
pears to  him  that  the  force  has  acted  sufiiciently  upon  it,  i.e. 
when  it  has  come  opposite  to  the  empty  articular  cavity,  he  gives 
the  word  to  his  assistant  to  drop  the  string  of  the  pulleys  ;  and 
then,  without  the  loss  of  any  time,  directs  the  head  of  the  bone 
into  the  articulation,^  either  with  his  hands  or  with  a  lever  of 

*  Cases  will  occur  when  the  pulleys  are  not  at  hand,  and  then  the  assistance 
of  several  men,  to  nialve  extension  and  counter-extension,  must  he  employed. 
Great  care  should  he  taken  to  make  them  pull  together  gradually  and  steadily. 
Or  the  following  contrivance,  described  by  Dr.  Gilbert  of  Philadelphia  (v. 
Hamilton,  op.  cit.  p.  494),  may  be  used.  'Place  the  patient,  and  adjust  the 
extending  and  counter-extending  bands  as  for  the  pulleys ;  then  procure  an 
ordinary  bed-cord  or  a  wash-line  ;  tie  the  ends  together  and  again  double  it  upon 
itself,  pass  it  through  the  extending  tapes  or  towtds,  doubling  the  whole  once 
more  ;  and  fasten  the  distal  end,  consisting  of  four  loops  of  rope,  to  a  window-sill, 
door-sill,  or  staple,  so  that  the  cords  are  drawn  moderately  tight ;  finally,  pass 
a  stick  through  the  centre  of  the  double  rope,  then  by  revolving  the  stick  as  an 
axis,  or  double  lever,  the  power  is  produced  precisely  as  it  should  be  in  such 
cases,  viz.  slowly,  steadily,  and  continuously.' 

Other  instruments  have  been  proposed  for  making  forcible  extension,  swrh  as 
Jarvis's  adjuster,  Bloxham's  dislocation  tourniquet,  &c. ;  but  it  has  never 
occurred  to  me  to  see  any  case  in  which  all  the  force  that  could  be  prudently 
applied  to  the  limb  was  not  easily  obtained  by  the  pulleys. 
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some  kind  passed  below  it.  Should  tliis  attempt  fail,  it  may  be 
renewed,  or  the  limb  may  be  bandaged  in  the  position  which  it 
has  now  assumed,  and  a  fresh  trial  made  on  the  next  or  some 
early  day.  It  is  frequently  advisable  in  old  dislocations,  where 
the  displaced  bone  has  contracted  adhesions,  to  limit  the  first 
extension  to  breaking  down  these  bands,  postponing  all  efforts 
at  complete  reduction  till  another  opportunity.  Reduction 
having  been  accomplished,  the  position  of  the  joint  must  be 
maintained  by  bandages,  or  slings,  for  a  certain  period,  which 
varies  for  each  joint,  and  which  is  prescribed  for  each  in  sub- 
sequent sections.  If  this  precaution  is  omitted,  the  head  of  the 
bone  will  almost  certainly  slip  out  of  the  lacerated  opening  in 
its  articular  capsule,  and  the  dislocation  be  reproduced ;  or  even 
where  this  does  not  take  place,  the  motion  of  the  joint  will  cause 
some  amount  of  effusion,  which  will  interfere  with  the  proper 
union  of  its  ligaments,  and  leave  the  joint  permanently  weak,  and 
very  liable  to  consecutive  dislocation.  Cases  of  this  kind  are 
very  frequently  seen,  in  which  dislocation  is  reproduced  by  very 
trifling  causes,  and  is  as  easily  reduced,  showing  the  laxity  and 
weakness  of  all  the  parts  surrounding  the  articulation.  Hence 
it  is  important  to  keep  the  parts  at  rest  during  a  sufficient  time, 
though  the  opposite  extreme  must  also  be  avoided,  for  too  pro- 
tracted inaction  might  cause  troublesome  or  even  permanent 
loss  of  motion  from  soft  anchylosis. 

When  reduction  fails  from  any  cause,  much  judgment  and 
care  are  required  to  determine  whether  the  attempt  should  be 
renewed  or  abandoned.  On  the  one  hand,  the  damage  and 
discredit  of  leaving  the  patient  to  his  fate  will  weigh  power- 
fully in  favour  of  perseverance  ;  on  the  other,  serious  mischief 
has  often  resulted  from  too  protracted  and  too  violent  attempts 
at  reduction.  Bones  have  been  fractured,  tendons  ruptured, 
even  the  large  vessels  of  a  limb  have  been  torn.*  Still  more  fre- 
quently the  pressure  of  the  bandages  produces  troublesome 
sloughing,  which,  when  the  limb  is  of  small  size,  as  the  thumb, 
may  even  cause  the  loss  of  all  its  remaining  usefulness. f  The 


*  A  paper  by  Mr.  Callender  in  vol.  ii.  of  the  St.  Bartholomeic  s  Hostpital 
Reports  may  be  referred  to  as  giving  a  very  interesting  account  of  the  cases  in 
which  rupture  of  the  axillary  vessels  has  been  known  to  occur  in  the  reduction 
of  a  dislocation.  This  accident  is  rare,  occurs  almost  always  in  elderly  persons, 
and  has  affected  the  artery  in  every  recorded  case  except  one,  in  which  the  vein 
alone  was  torn  (Price's  case,  loc.  cit.  p.  108). 

t  Samuel  Cooper  {First  Lines  of  Surgery,  7th  ed.  p.  705)  gives  the  surgeons 
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method  of  procedure  whieli  was  adopted  should  be  carefully  re- 
viewed, in  order  to  see  whether  there  was  any  fault  in  it ;  in 
which  case  there  will  be  much  encouragement  for  the  trial  of  a 
better  plan.  If,  however,  no  improvement  can  be  suggested  in 
this  respect,  then  attention  must  be  directed  to  the  position  of 
the  limb,  whether  changed  or  not  by  the  extension ;  to  the 
nature  of  the  dislocation ;  the  state  of  the  parts ;  and  to  the 
time  which  has  elapsed  since  the  accident.  If  the  position  of 
the  displaced  bone  has  been,  though  not  entirely  remedied  yet 
improved;  if  no  injury  has  been  done  by  the  extension ;  if  the 
dislocation  is  within  a  period  at  which  reduction  is  commonly 
successful,  and  of  a  joint  which  offers  no  peculiar  obstacles — 
then  the  decision  will  be  in  favour  of  persevering ;  while  in  the 
opposite  case  the  surgeon  will  probably  require  the  expressed 
wish  of  his  patient  (if  a  person  of  intelligence  and  with  a  full 
understanding  of  the  question),  and  the  assent  of  competent 
colleagues,  before  venturing  on  a  step  which  involves  certain 
risk,  and  offers  only  doubtful  advantage. 

If  it  be  found  necessary  to  abandon  a  case  of  dislocation,  the 
patient  may  be  comforted  with  the  assurance  that  his  limb, 
though  it  will  never  be  as  useful  as  before,  may  yet  recover  a 
good  deal  of  motion  ;  at  least,  this  assurance  may  be  given  very 
confidently  in  the  case  of  such  joints  as  the  hip  and  shoulder. 
The  ultimate  result  of  such  cases  is,  that  the  displaced  bone 
forms  for  itself  a  new  socket,  in  which  a  considerable  amount 
of  motion  is  allowed.  The  result  in  ginglymoid  joints  is  usually 
less  favourable ;  still,  they  may  do  well  if  passive  motion  be 
kept  up. 

Partial  dislocation. — The  previous  observations  refer  to  com- 
plete dislocations.  It  remains  that  something  be  said  about 
partial  dislocation.  This  injury  is  rarely  met  with  in  the  large 
enarthrodial  joints  ;  whether  because  it  really  only  occurs  thus 
rarely,  or  whether  in  part  from  the  difficulty  of  diagnosis,  may 
be  a  question  ;  but  the  rarity  of  imdoiibted  specimens  to  be  found 
in  our  great  museums,  and  still  more  the  rai'ity  of  dissections 


of  St.  Georfre's  Hospital,  fifty  years  before  his  day,  the  credit  of  havino"  pnUed 
off  Pi  man's  thumb  in  vain  attempts  to  reduce  a  dislocation.  I  cannot  find  on 
what  authority  this  story  rests  ;  but  fjanfrrene  has  no  doubt  often  followed  such 
attempts.  A  case  was  lately  published  in  France  in  which  the  forearm  of  an 
old  woman  was  torn  ofT  at  the  elbow  in  attempting  to  reduce  a  dislocation  of 
the  shoulder.  Gazette  Held.,  1864,  p.  299. 
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of  tliese  injuries  soon  after  the  occurrence  of  tlie  accident,  leave 
little  doubt  that  the  lesion  is  not  common.  It  need  hardly  be 
said,  at  the  present  day,  that  the  great  majority  of  the  speci- 
mens which  used  to  be  described  as  '  partial  dislocation '  are 
really  instances  of  displacement  from  disease. 

The  symptoms  of  partial  would  be  the  same  as  those  of  com- 
plete dislocation,  only  less  strongly  marked,  viz.  sudden  loss  of 
motion,  change  of  shape  (independent  of  other  concomitant 
injuries),  and  change  in  direction  of  the  axis  of  the  limb.  But 
it  will  be  at  once  allowed,  by  anyone  who  has  seen  much  of 
surgical  practice,  how  difficult  it  is  to  distinguish  these  symp- 
toms in  the  case  of  a  deeply-seated  joint  from  the  effects  of 
severe  contusion  or  impacted  fracture  ;  and  hence  in  such  joints 
the  diagnosis  must  remain  rather  uncertain.  In  some  articu- 
lations, however,  such  as  the  knee,  where  the  bones  are  in 
contact  by  very  wide  surfaces,  any  dislocation  which  occurs  is 
almost  necessarily  partial,  and  here  the  diagnosis  can  generally 
be  easily  made. 

The  treatment  must  be  regulated  by  general  principles,  even 
if  the  diagnosis  remain  somewhat  doubtful.  The  limb  must  be 
manipulated,  under  chloroform  if  necessary,  until  its  axis  is 
natural  and  its  length  coiTCsponds  with  the  other,  and  it  is,  if 
possible,  restored  to  free  passive  motion ;  and  it  must  be  then 
confined  to  this  position  for  as  long  a  period  as  may  be  judged 
necessary. 

The  progress  of  the  case  will  generally  afford  valuable  infor- 
mation as  to  the  presence  or  absence  of  fracture ;  since  if  the 
ligaments  merely  be  ruptured,  and  the  bones  partially  displaced, 
sufficient  solidity  is  very  soon  obtained  to  restore  at  least  some 
extent  of  motion ;  while  in  fracture  the  limb  continues  for  a 
long  period  quite  as  helpless  as  on  the  first  receipt  of  the 
injury;  for  the  uniting  medium  even  in  the  smallest  bones 
does  not  acquire  sufficient  solidity  to  allow  of  voluntary  motion 
for  at  least  a  fortnight ;  and  a  much  longer  period  is  required 
in  the  large  bones  of  the  limbs,  which  are  the  usual  subjects  of 
such  an  accident  as  is  here  spoken  of.  Ecchymoses  also  appear, 
cceteris  ■paribus,  to  be  more  extensive  and  persistent  in  fractures 
than  in  other  injuries.* 

Compound  dislocation  is  an  accident  rarely  met  with  uncom- 


VOL.  II. 


*  Packard's  Malgnigne,  pp.  84,  418. 
I 
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plicated,  except  in  the  ankle-joint,  or  some  of  the  articulations 
of  the  fingers,  as  the  metacarpo-phalangeal  joint  of  the  thumb. 
Rules  for  the  treatment  of  each  special  accident,  deduced  from 
experience,  will  be  found  in  other  parts  of  this  work.  The 
general  considerations  which  should  guide  us  in  treating  these 
injuries  appear  to  be  : 

1.  That  the  injury  does  not  of  itself  call  for  amputation, 
unless  perhaps  in  the  knee,  and  here  only  in  adult  life. 

2.  That  if  the  head  of  the  bone  protrudes  from  the  wound, 
it  is  better  to  remove  it  than  to  make  any  violent  efforts  at  re- 
duction. 

3.  That  it  is  always  better  to  excise  the  end  or  ends  of  the 
bones  when  the  joint  is  one  in  which  anch^dosis  is  specially  to 
be  deprecated. 


4.  That  in  the  joints  of  the  lower  extremity  no  bone  should 
be  removed  unless  absolutely  necessary,  and  every  attempt 
made,  by  enforcing  strict  rest  and  confined  position,  to  induce 
anchylosis. 

The  prognosis  of  compound  dislocations  of  large  joints  is 
highly  unfavourable;  and  in  any  joint  anchylosis  will  most 
probably  ensue,  though  in  the  fingers  it  may  sometimes  be 
obviated  by  timely  passive  motion. 

T.  HOLMES. 


GUN-SHOT  WOUNDS. 


GTJl^-SHOT  wounds  consist  of  injuries  from  missiles  pro- 
jected by  the  force  of  explosion.  As  the  name  implies, 
this  class  of  wounds  is  ordinarily  restricted  to  injuries  resulting 
from  fire-arms ;  but  it  should  be  remembered,  that  wounds 
possessing  the  same  leading  characteristics  may  result  from 
objects  impelled  by  any  sudden  expansive  force  of  sufiicient 
violence.  The  fragments  of  closed  vessels  burst  asunder  by  the 
elastic  power  of  steam,  will  inflict  wounds  of  precisely  the  same 
nature  as  those  caused  by  the  bursting  of  a  shell.  Injuries 
from  stones  in  the  process  of  blasting  rocks  offer  familiar 
examples  of  wounds  of  a  like  nature.  In  the  following  pages, 
however,  gun-shot  wounds  will  be  considered  as  they  are  met 
with  in  the  operations  of  warfare. 

HlSTOET. 

Prom  the  earliest  time  of  the  application  of  gunpowder  to 
implements  of  war,  down  to  the  present  day,  the  wounds 
inflicted  by  its  means  have  excited  the  most  marked  interest 
among  surgeons ;  nor  can  this  be  wondered  at,  when  the 
immensely  superior  energy  of  this  agent  in  comparison  with 
all  the  mechanical  powers  previously  in  use  for  hostile  pur- 
poses, and  the  terrible  nature  of  its  effects  on  the  human 
frame,  are  remembered.  By  its  introduction  the  whole  aspect 
of  war  was  changed,  in  a  great  degree,  by  the  distance  at 
which  opposing  forces  were  enabled  to  contend  with  each 
other ;  just  as,  in  our  day,  the  nature  of  battle  is  undergoing 
another  change  from  the  increased  range  and  precision  of  fire 
obtained  through  the  general  use  of  rifled  weapons.  But 
though  the  alterations  now  being  made  in  the  qualities  of 
fire-arms  are  of  the  utmost  importance  to  those  whose  business 
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and  especial  study  is  tlie  art  of  war,  to  the  army  surgeon  the 
interest  they  excite  is  chiefly  limited  to  the  degree  of  injury 
and  destruction  inflicted  by  them  as  compared  with  weapons  of  a 
less  perfect  kind ;  while,  to  the  sui-geons  employed  at  the  time 
of  the  introduction  of  gunpowder,  the  wounds  were  wholly  new 
in  their  nature  as  well  as  degree.  Recollecting  the  ignorance 
which  then  prevailed  in  all  departments  of  science  and  art, 
it  can  excite  no  surprise  that  the  new  engines  of  war,  with 
the  flame  and  noise  accompanying  their  discharge,  were  re- 
garded with  superstitious  terror ;  nor  that  surgeons  for  a  long 
time  found  an  explanation  of  the  sloughing  severity  of  the 
injuries  they  inflicted,  and  of  their  difficult  cure,  in  the  poison- 
ous nature  of  gunpowder,  or  in  the  burning  effects  of  the 
projectiles  from  heat  acquired  in  their  rapid  flight  through  the 
air.  Unfortunately,  these  erroneous  views  did  not  end  mth  the 
theories  from  which  they  started,  but  led  to  treatment  which 
only  aggravated  the  evils  inflicted  by  the  new  weapons,  and 
interrupted  the  progress  of  the  healing  action  which  nature 
Avould  otherwise  have  established.  The  wound  being  regarded 
as  a  poisoned  wound,  it  was  believed  that  the  poison  could  only 
be  got  rid  of  by  a  long  and  tedious  process  of  local  suppuration, 
and  so  prevented  from  entering  the  system  of  the  patient.  The 
ii'ritative  fever,  the  wasting  and  emaciation,  and  all  the  other 
results  of  the  protracted  cure  of  the  injury,  were  pointed  to  as 
so  many  evidences  of  the  indirect  effect  of  the  poison  working 
in  the  frame  ;*  just  as  the  constitutional  shock  at  the  time  of 
the  wound,  the  loss  of  vitality  along  the  surface  in  the  track  of 
a  small  projectile,  or  of  the  tissues  laid  bare  by  the  passage  of 
the  cannon-ball,  were  regarded  as  evidences  of  its  du-ect  in- 
fluence. On  looking  back  at  the  works  of  successive  writers  on 
this  class  of  injuries,  the  reader  is  surprised  that  the  improve- 
ment in  their  treatment  has  been  so  gradual  and  slow ;  and 
cannot  fail  to  observe  that  the  chief  impediment  to  a  more  rapid 
rimelioration  of  the  system  pursued  has  been  the  prevailing  idea 
of  the  necessity  of  delaying  the  tendency  of  nature  to  close  the 
wound,  in  order  that  the  supposed  poison  might  be  eliminated 
from  the  constitution.  The  openings  of  entrance  and  exit  and 
track  of  the  ball  were  incised ;  the  wound  dilated  by  tents  or 
other  means,  and  terebinthinates,  or  even  boiling  oil,  poured 
into  it ;  irritatmg  compounds  and  ointments  applied  where 
superficial  dressings  were  i)racticable  ;  and  it  was  only  after  the 
wound  was  considered  to  be  fully  purged  of  its  venom  and  foul 
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Immoiirs  by  the  extensive  suppurative  action  thus  kept  up,  that 
cicatrisation  was  permitted  to  be  established. 

It  required  long-  years  of  observation  in  many  conflicts,  and 
the  exercise  of  much  industry,  not  to  mention  moral  courage 
in  opposing  authorised  custom  and  prejudice,  before  a  simpler 
and  more  rational  mode  of  practice  was  followed.  It  is  satis- 
factory to  know,  that  though  continental  surgeons  have  written 
more  voluminously  on  the  subject  of  gun-shot  wounds,  the  older 
English  military  surgeons  and  writers  stand  forth  conspicuously 
in  leading  the  way  to  a  more  practical  knowledge  of  their  nature 
and  proper  treatment. 

Although,  however,  much  that  was  erroneous  was  removed  by 
the  earlier  surgeons,  the  light  of  science  can  hardly  be  said  to 
have  penetrated  this  important  province  of  military  surgery 
until  the  great  and  last  Avork  of  John  Hunter,  on  the  Blood, 
Inflammation,  and  Gun-shot  Wounds,  was  published  in  1794. 
This  distinguished  philosopher  served  as  a  surgeon  on  the  Staff 
of  the  army  in  the  expedition  against  Belleisle  in  1760,  and  in 
the  same  capacity  in  Portugal  in  1763.  He  subsequently  filled 
some  of  the  highest  positions  in  the  medical  department  of  the 
British  service:  having  been  appointed  in  1776  Surgeon  Extra- 
ordinary to  the  Army,  in.  1786  Deputy  Surgeon-General,  and  in 
1791  Surgeon-General — a  laborious  ofiBce,  corresponding  with 
that  of  the  Director-General,  under  existing  arrangements.* 
The  physiological  principles  which  John  Hunter  enunciated, 
based  on  extensive  study  and  observation  in  civil  life,  cannot  be 
controverted  ;  but  their  practical  application,  so  far  as  regards 
the  treatment  of  gun-shot  wounds,  has  been  greatly  modified 
since  his  treatise  on  the  subject  was  published.  There  cannot 
be  a  better  illustration  of  the  special  position  in  which  this 
department  of  military  surgery  is  placed,  from  the  peculiar 
circumstances  under  which  it  is  practised,  than  the  fact,  that 
though  men  of  the  highest  mental  attainments  have  discussed 
the  subject  of  gun-shot  wounds,  we  are  nevertheless  indebted  to 
practical  experience  in  military  campaigns  for  evexy  improve- 
ment, some  few  of  recent  date  excepted,  that  has  occurred  in 
their  treatment.    Thus,  John  Hunter  was  led  to  advocate  very 

*  John  Hunter  held  this  office  during  the  early  part  of  the  war  with  France 
which  preceded  the  peace  of  Amiens.  After  Hunter's  death  the  direction 
ceased  to  be  vested  in  an  individual,  and,  instead,  an  Army  Medical  Board  was 
constituted,  consisting  of  a  Physician-General,  Surgeon-General,  and  Inspector- 
Q-eneral  of  Hospitals. 
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strongly  the  delay  of  amputation,  after  severe  gun-sliot  wounds, 
for  weeks,  that  the  patient's  constitution  might  accommodate 
itself  to  the  injury ;  while  more  extended  observation  has 
demonstrated  that  such  secondary  amputations  are  more  fatal 
than  those  which  are  performed  shortly  after  the  infliction  of 
the  wounds  leading  to  them — the  advantage  of  the  patient  thus 
coinciding  with  what  must  very  constantly  happen  to  be  a 
practice  of  necessity  in  the  field.  Mr.  Guthrie  remarks,  in  his 
Commentaries  on  the  Surgery  of  the  Peninsular  War  between 
1808  and  1815,  that  the  surgical  principles  and  the  practice 
which  prevailed  at  the  commencement  of  the  war  were  super- 
seded on  almost  all  important  points  at  its  conclusion  ;  and  he 
quotes  a  remark  of  Sir  Astley  Cooper,  to  the  effect,  that  the  art 
of  surgery  received  from  the  practical  experience  of  that  war 
an  impulse  and  improvement  unknown  to  it  before. 

The  still  more  recent  military  operations  in  Algeria,  in 
Schleswig-Holstein,  in  the  Crimea,  and  in  India,  have  afforded 
the  opportunity  of  testing  practically  the  applicability  to  army 
practice  of  some  of  the  great  improvements  which  have  been 
accomplished  in  the  civil  practice  of  surgery  in  Europe  since  the 
termination  of  the  war  in  1815.  Among  these  may  be  particu- 
larly enumerated,  the  avoidance  of  amputation  of  limbs  by 
recourse  to  excision  of  joints  ;  resections  of  injured  portions  of 
the  shafts  of  long  bones  ;  mitigated  amputations,  by  removal 
only  of  those  terminal  portions  of  the  extremities  which  had 
been  destroyed  by  the  original  injury ;  and  the  practice  gene- 
rally, of  what  has  been  styled  conservative  surgery.  In  these 
wars,  too,  the  value  of  chloroform  as  an  anaesthetic  agent  in 
military  surgery  has  been  fully  established.  They  have  also 
especially  illustrated  the  infliience  of  various  states  of  health 
and  climates  on  the  results  of  gun-shot  wounds.  All  the 
anticipations  which  were  held  out  at  the  commencement  of 
some  of  these  campaigns  have  not  been  realised,  but  still  they 
have  added  much  valuable  information  and  many  improve- 
ments to  military  surgery. 

The  alterations  made  during  late  years  in  the  arms  of  the 
greater  proportion  of  the  troops  of  the  leading  Powers  of  Europe, 
namely,  the  transformation  of  muskets  into  '•  armes  de  precision,'' 
with  rifled  barrels  and  graduated  aims,  have  led  to  changes  in 
the  severity  and  almost  in  the  nature  of  gun-shot  wounds 
from  small  balls  ;  and  the  results  of  these  changes  require  the 
especial  attention  of  army  surgeons.    The  effects  of  the  new 
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rifle-balls  were  widely  witnessed  during  a  portion  of  the  period  of 
the  Crimean  war.  They  were  seen  in  still  greater  proportion 
during  the  campaign  of  1859  in  Italy,  and  additional  practical 
observations  have  been  published  by  the  continental  surgeons 
engaged  in  it.  The  fearful  numbers  of  killed  and  wounded, 
greater  than  in  any  former  experience,  owing  to  the  large  masses 
of  troops  brought  into  collision  with  each  other,  exhibited  the 
eifects  not  only  of  rifled  muskets,  but  of  rifled  cannon  also  ;  and, 
in  the  French  forces  engaged,  an  opportunity  was  afforded  of 
uistituting  a  comparison  of  the  results  of  their  treatment  under 
circumstances  of  bodily  health,  and  hospital  accommodation 
very  different  from  those  of  the  French  army  in  the  Crimea. 

The  war  of  the  rebellion  in  the  United  States  has  again 
largely  added  to  our  experience  in  gun-shot  wounds  from  rifled 
weapons.  In  England,  one  valuable  result  which  emanated 
from  the  war  with  Russia  was,  the  regular  collection  and 
arrangement  under  Government  authority,  for  the  first  time, 
of  the  observations  and  practice  of  the  medical  officers  employed 
in  the  campaign.*  The  Government  of  the  United  States  has 
followed  the  same  course.  An  official  department,  thoroughly 
and  very  extensively  organised,  under  the  direction  of  the 
Surgeon-General,  is  now  carefully  arranging  full  reports,  both 
statistical  and  professional,  on  the  injuries  of  the  war  and  their 
results.  Specimens  to  illustrate  the  pathology  of  wounds  were 
collected  while  the  war  was  in  progress,  and  a  large  museum 
illustrative  of  military  surgery  in  all  its  branches  now  exists  at 
Washington. 

During  the  year  1864,  we  had  nearer  home  the  war  carried  on 
in  Schleswig  and  Holstein,  and  during  1866  the  short  but  deci- 
sive war  between  Prussia  and  Austria.  In  the  former  war,  for 
the  first  time,  all  the  troops  were  armed  without  exception  with 
rifled  weapons.  In  the  recent  campaign  in  Germany  the  effects 
of  breech-loading  arms  were  witnessed,  and  since  that  date  the 
change  of  muzzle-loaders  into  breech-loaders  has  either  been 


*  The  French  statistics  of  the  Crimean  war  have  now  been  completed  by  the 
admirable  work  of  Dr.  Chenu  (Rappo-t  sur  les  resultats  du  service  medico- chirur- 
gical  mix  amhulanccs  de  la  Crimee,  par  J.  C.  Chenu,  Sec,  pp.  732,  4to  ;  Paris, 
1865) ;  and  there  is  every  reason  to  expect  even  still  more  accurate  information 
regarding  the  results  of  the  Italian  campaign  of  1859,  and  the  French  cam- 
paig-ns  in  Mexico  and  Cochin  China  before  long,  from  the  labours  of  the  same 
indefatigable  statist.  It  is  hoped  that  equally  correct  information  will  in  a  short 
time  be  available  respecting  the  Prussian  campaign  of  186G. 
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made  or  is  being  made  in  all  the  armies  of  Europe.  The  rapid 
and  uninterrupted  fire  that  can  be  kepi"  up  by  breech-loaders, 
and  conseqvientlj  their  influence  on  the  mimher  of  wounds  pro- 
duced within  given  limits  of  time,  will  probably  be  found  to  be 
the  chief  points  of  interest  to  military  surgeons :  it  does  not 
appear  likely  that  the  characters  or  any  of  the  particular  features 
of  the  wounds  themselves  will  be  influenced  by  the  change. 

One  result  of  the  system  of  breech-loading  is,  that  it  enables 
detonating  and  explosive  bullets  to  be  discharged  from  small 
fire-arms  without  danger  to  the  marksmen  handling  the  weapons. 
Dr  Scrive,  in  his  History  of  the  Eastern  Campaign,  states  that 
explosive  bullets  were  employed  by  the  Russians  in  the  Crimea. 
They  consisted  of  small  cylinders  of  copper  containing  a  detona- 
ting composition,  and  were  made  up  in  the  form  of  ordinary 
cartridges,  suitable  for  being  discharged  from  muskets.  On 
hitting  objects  these  projectiles  burst  with  great  violence.  Some 
specimens  of  these  explosive  balls  were  found  in  Sebastopol 
after  the  conclusion  of  the  siege,  and  it  was  only  then,  M. 
Scrive  remarks,  that  a  key  was  obtained  to  some  wounds  of  a 
frightful  character,  which  could  not  be  accounted  for  by  the 
action  of  ordinary  bullets,  or  of  fragments  of  shell.*  No  similar 
observation  is  recorded  in  the  British  official  surgical  history  of 
the  war ;  but  a  recent  writer  in  the  Times  newspaper  has  referred 
to  the  fact  of  some  English  troopers  having  been  wounded 
by  explosive  bullets  at  the  action  of  Balaklava.f  They  could 
have  been  employed  only  to  a  very  limited  extent,  however, 
during  the  Crimean  war,  owing  to  the  nature  of  the  weapons 
with  which  the  Russian  troops  were  then  armed ;  while  now 
with  breech-loading  arms  they  can  be  used,  if  considered  ad- 
visable, without  any  limit. 

As,  however,  it  has  been  announced  that  the  principal 
European  Powers,  on  the  proposal  of  the  Russian  Government, 
have  come  to  an  agreement  not  to  employ  explosive  rifle-baUs 
in  future  warfare,  the  effects  of  such  missiles  as  regards  the 
wounds  inflicted  by  them  hardly  needs  further  reference  here. 

*  Relatian  medico-chirurgicale  de  la  ccmpagne  d  Orient,  par  le  Dr.  Scrive, 
&c.,  pp.  438.  Paris,  1857. 

t  See  a  letter  signed  F.R.C.S.  in  the  Times  of  December  16,  1868.  It  is 
a  curious  fact,  as  this  correspondent  remarked,  that  the  Russians  who  first  made 
use  of  explosive  bullets  in  wai'  should  be  the  first  nation  to  propose  the  aban- 
donment of  such  projectiles. 
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Qualities  op  the  Pkojectiles  by  which  Gun-shot  Wounds 

ARE  Pkoduced. 

As  gun-shot  wounds  in  war  are  greatly  modified  in  tlieir 
appearances,  symptoms,  and  gravity  by  the  varieties  of  missiles 
which  produce  them,  some  remarks  on  the  missiles  themselves 
and  their  qualities  are  rendered  necessary.  There  is  not  space  in 
a  limited  article  like  the  present  for  entering  fully  into  this  part 
of  the  subject,  but  such  leading  points  as  the  kinds  of  projectiles 
by  which  they  are  usually  caused,  with  the  influence  of  their 
form,  weight,  and  of  the  varying  degrees  of  velocity  impressed 
upon  them,  will  now  be  briefly  considered. 

Kinds  of  projectiles. — The  projectiles  used  in  warfare  of  the 
present  day  are,  cannon  and  musket  shot,  shells  of  various 
kinds,  hand-grenades,  case-shot,  and  other  minor  varieties  of 
such  missiles.  These  are  the  ordinary  instruments  of  direct  gun- 
shot wounds  in  warfare ;  but  in  addition,  there  are  numerous 
sources  of  indirect  wounds,  resulting  from  the  discharge  of 
cannon  and  musketry.  These  are  stones  or  other  hard  sub- 
stances struck  from  parapets  or  from  the  surface  of  the  ground  by 
cannon-shot ;  splinters  of  wood  from  platforms  and  frame-work, 
or  of  iron  from  gun-carriages  ;  fragments  of  bone  from  wounded 
comrades,  or  articles  in  their  possession ;  and  any  other  miscel- 
laneous objects  which  may  happen  to  come  into  contact  with  the' 
solid  ball,  or  shell,  in  its  course. 

A  gun-shot  wound,  whether  received  from  a  direct  or  indirect 
projectile,  may  be  complicated  by  the  entrance  of  secondary 
extraneous  bodies  of  various  kinds ;  most  commonly,  portions 
of  the  cloth  or  other  parts  of  the  dress  worn  by  the  person 
wounded.  Such  accompaniments  of  the  primary  projectiles 
often  have  a  special  bearing  on  the  progress  of  cure  of  wounds. 

Forms  o  f  projectiles. — The  projectiles  above  enumerated  pre- 
sent several  varieties  of  forms.  The  chief  are:  1.  Spherical — 
as  cannon-balls,  grape,  musket  and  pistol  shot,  and  shells ; 
2.  Cylindro-conoidal — as  balls  belonging  to  rifled  cannon  and 
rifled  muskets;  3.  Irregular,  but  generally  bounded  by  linear 
and  jagged  edges — as  fragments  of  shells  and  splinters. 

In  the  largest  kinds  of  balls,  such  as  are  projected  from  field- 
pieces,  or  guns  of  position,  the  form  offers  little  subject  for  con- 
sideration to  the  surgeon.     So  long  as  there  is  momentum 
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enough  to  carry  forward  the  mass  of  iron  of  whicli  these  missiles 
are  composed,  so  long  will  their  weight  be  the  most  important 
ingredient  in  the  production  of  the  wounds  inflicted  by  them.  But 
with  regard  to  musket-shot,  the  form  presents  several  features 
worth  the  consideration  of  military  surgeons.  In  discussing  the 
subject,  however,  it  must  not  be  omitted  to  be  borne  in  mind, 
that  we  have  no  experience  of  the  effects  of  round  musket-balls 
propelled  with  the  same  amount  of  force  as  recent  improvements 
in  fire-arms  have  given  to  balls  furnished  with  a  conical  vertex ; 
although,  in  the  old  two-grooved  rifle,  with  its  belted  round  ball, 
a  momentum  was  procured  far  exceeding  that  of  the  common 
smooth-bore  musket.  The  change  in  form  from  the  round  to  the 
prolonged  cylindro-conoidal  ball  seems  to  derive  its  chief  import- 
ance in  surgery  from  the  conical  end  possessing  the  mechanical 
characteristic  of  a  wedge,  while  the  former  acted  simply  as  an 
obtuse  body.  From  this  quality  the  power  of  penetration  of 
conical  bullets  is  greater,  independent  of  the  increased  momen- 
tum communicated  to  them  by  the  construction  of  the  weapons 
from  which  they  are  discharged.  Thus,  supposing  one  of  the 
old  musket-bullets  to  strike  a  limb  at  80  yards,  and  an  Enfield 
rifle  conical  bullet  of  the  same  weight  at  800  yards,  the  rate  of 
velocity  being  similar  in  each  case,  the  injury  from  the  latter 
may  be  expected  to  be  considerably  greater  than  that  from  the 
former,  on  account  of  its  shape.  The  wedge-like  quality  of  the 
conical  bullet  is  re^idered  particularly  obvious  on  its  being  driven 
into  the  shafts  of  the  long  bones  of  the  extremities.  The  solid 
osseous  texture  of  which  the  cylindrical  portion  of  these  bones  is 
composed,  is  split  up  into  fragments,  having  mainly  a  direction 
parallel  with  the  central  cavity ;  and  fissures  not  unfrequently 
extend  from  the  seat  of  injury  to  their  terminations  in  the  joints, 
of  which  they  form  component  parts.  Such  results  were  scarcely 
ever  noticed  from  the  impact  of  round  balls.  The  bone  might 
be  comminuted,  but  the  fragments  were  of  a  more  cuboid  shape, 
and  the  long  fissuring  did  not  usually  occur. 

The  same  difference  of  effect  may  be  observed  on  comparing 
the  injury  produced  upon  the  apophysis  of  a  bone  by  a  conoidal 
bullet  with  that  produced  by  a  round  ball.  The  splintering 
caused  by  the  conoidal  projectile  will  generally  be  found  to 
extend  to  a  considerable  distance  into  the  shaft,  while  the  iu- 
jury  from  the  round  one  is  usually  limited  to  the  apophysis 
itself.  This  difference  becomes  of  practical  importance  when 
the  subject  of  the  treatment  of  such  an  injury  by  resection  is 
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considered ;  not  only  as  regards  the  extent  of  bone  necessary 
to  be  removed,  but  also  as  regards  the  progress  of  cure,  and 
the  general  results  of  the  operation. 

The  following  drawings  of  two  shoulder- joint  wounds  (Figs. 
22,  23),  one  caused  by  a  round,  the  other  by  a  conoidal  bullet, 
during  the  Crimean  campaign,  well  illustrate  the  relative  effects 
just  described.  They  are  the  more  interesting  as  regards  the 
question  of  the  influence  of  form,  inasmuch  as  in  each  case  the 
same  part  of  the  bone  has  been  struck,  and  the  momentum,  or 


Fig.  22. 


A  and  B  show  the  condition  of  the  head  of  a  humerus,  which  has  been  struck  by  a 
conoidal  ball  at  the  anterior  aspect  of  the  greater  tuberosity.  The  bullet  (shown 
by  the  asterisk  *)  has  entered  apex  first,  and  is  embedded  in  the  cancellous 
tissue,  its  base  being  on  a  level  with  the  surface  of  the  bone.  Great  splintering 
has  followed,  and  c  shows  the  fissui-ed  condition  of  the  shnft,  at  the  part  where 
the  operation  of  resection  has  been  performed.  It  is  probable  that  these  fissures 
extended  some  distance  in  the  shaft  below  the  line  of  resection. 

force,  of  the  two  projectiles  has  been  also  alike,  as  evidenced  by 
their  corresponding  depth  of  penetration.  The  sketches  are 
taken  from  specimens  in  the  Museum  of  the  Eoyal  College  of 
Surgeons  of  England.* 


*  Preps.  No.  2926  B,  and  No.  2926  D.  For  histories  of  the  cases,  see 
Descriptive  Catalogue  of  the  Pathological  Specimens  in  the  Museuin  of  the  Royal 
College  of  Surgeons  of  England,  pp.  92,  93. 
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Fig.  23. 


A  and  B  show  the  condition  of  the  head  of  a  humerus  which  has  been  struck  by  a 
round  ball  in  nearly  the  identical  spot  at  which  the  specimen  represented  in 
Fig.  22  had  been  struck.  The  round  ball,  like  the  conoidal,  has  also  entered  to 
a  distance  corresponding  with  its  own  depth,  its  surface  being  on  a  level  with  that 
of  the  surrounding  bone.  Although  the  head  of  the  bone  has  been  greatly 
shattered,  as  shown  in  a,  the  rending  asunder,  or  splintering,  is  very  limited,  and 
the  saw,  in  resecting  the  injured  head,  has  passed  through  the  shaft  (see  c)  without 
crossing  a  single  fissure  ;  and  this,  notwithstanding  the  operation  has  been  per- 
formed somewhat  nearer  to  the  neok  of  the  bone  than  in  the  preceding  instance. 

Anotlier  result  of  the  tapering  form  of  the  conical  bullet  is, 
that  it  is  less  exposed  in  its  course  through  soft  parts  of  the 
body  to  opposition  from  tendons,  and  other  long  and  elastic 
structures,  so  frequently  noticed  to  stay  the  progress  of  spherical 
shot.  If  not  dividing  them  by  direct  impingement,  it  readily 
turns  them  aside ;  and  it  is  partly  due  to  this  pointed  shape, 
therefore,  as  ^vell  as  to  increased  force,  that,  as  will  be  noticed 
hereafter,  the  lodgment  of  balls  is  now  so  rare  in  comparison 
with  the  experience  of  former  wars. 

Weight  of  projectiles. — Much  has  been  written  on  the  com- 
parative surgical  effects  of  bullets  of  various  weights  and  sizes  ; 
but  these  qualities  do  not,  on  consideration,  excite  so  much 
practical  interest  in  the  mind  of  the  surgeon  as  it  might  at 
fii'st  appear  they  are  calculated  to  do.    Some  very  heavy  bullets 
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were  used  by  tlie  Russians  in  tlie  defence  of  Sebastopol,  nearly 
one-third  heavier  than  any  employed  by  the  troops  opposed  to 
them.  Such  bullets,  if  of  like  form  and  density,  and  propelled 
with  equal  velocity,  would  obviously  inflict  injuries,  especially 
against  osseous  structures,  which  offer  great  resistance,  wider 
in  proportion  to  their  greater  size  and  momentum ;  but  in 
respect  to  simple  flesh-wounds,  the  increased  size  of  the  wound 
left  by  the  larger  ball  would  make  little  difference  in  the 
gravity  of  the  wound,  or  the  time  required  for  its  cure,  while 
the  escape  of  foreign  substances,  which  it  might  happen  to 
carry  with  it,  would  be  facilitated  by  the  freer  means  of  exit 
and  increased  discharge  from  the  surface.  Mr.  Guthrie  men- 
tions, that  having  had  a  wide  field  for  observation  in  the  effects 
of  the  heavy  British  musket-balls,  sixteen  to  the  pound,  on  the 
Erench  wounded,  he  did  not  think  them  more  mischievous  in 
their  results  than  the  Erench  musket-balls,  twenty  to  the  j)Ound, 
on  the  English  soldiers  ;  while  the  advantages  of  carrying  a 
lighter  musket  and  greater  number  of  rounds  of  ammunition 
were  on  the  side  of  our  adversaries.  It  is  understood  that  in 
warfare  the  object  is  not  so  much  to  destroy  life  as  to  disable 
antagonists,  and  the  smaller  size  has  been  supposed  to  be  fully 
equal  to  this  object  by  the  British  military  authorities  of  the 
present  day.  When  the  Enfield  rifle  was  given  to  the  army, 
the  weight  of  the  ball  was  reduced  two  drachms  and  a  half  below 
that  of  the  ball  which  had  been  used  with  the  Minie  rifle,  pre- 
viously in  use.  The  weight  of  the  bullet  used  with  the  Minie 
rifle  was  680  grains  ;  with  the  muzzle-loading  Enfield  it  was 
reduced  to  630  grains.  The  bullet  of  the  present  converted 
Enfield  breech-loader  is  still  less  in  weight,  being  only  480 
grains.  This  projectile  is  destined  to  be  still  further  reduced  in 
bulk,  as  combatants  find  the  bore  of  the  Enfield  rifle  to  be 
needlessly  large.  Its  diameter  is  one-tenth  of  an  inch  greater 
than  that  of  the  French  Chassepot  rifle,  and  the  bullet  used 
with  it,  as  well  as  the  cartridge,  is  considerably  heavier  :  hence 
a  French  soldier  can  now  carry  135  rounds  to  an  English 
soldier's  90  rounds — a  military  advantage  which,  it  might  be 
supposed,  would  not  be  allowed  to  continue.  But  it  does  not 
appear  likely  that  the  contemplated  new  projectile,  though  less 
in  diameter,  will  be  less  in  weight  than  that  of  the  present 
breech -loading  Enfield ;  indeed,  the  bullet  most  recently  re- 
commended for  adoption  has  precisely  the  same  weight,  viz.  480 
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grains.'^  After  all,  however,  within  the  moderate  limits  which 
must  be  preserved  to  suit  the  circumstances  of  infantry  soldiers, 
the  form,  hardness,  and  velocity  of  musket-balls  must  be  the 
qualities  of  interest  to  the  surgeon  in  connection  with  the 
wounds  inflicted  by  them,  rather  than  their  relative  weight. 

Course  of  halls. — Another  influence  resulting  from  the  form 
and  average  momentum  of  modern  small-arms  projectiles  may 
be  noticed.  Of  the  circuitous  and  unexpected  directions  pur- 
sued by  bullets  in  their  passage  through  the  human  frame, 
Avhich  were  formerly  so  common,  we  are  not  likely  to  see  many 
instances  now  that  the  rifle  is  the  weapon  chiefly  employed. 
The  conoidal  shape  of  the  ball,  and  the  force  with  which  it  is 
propelled,  have  had  the  effect,  among  others  already  named,  of 
changing  the  indirect  and  tortuous  course  which  was  so  cha- 
racteristic of  the  ball  from  the  smooth-bored  musket.  The 
latter,  bearing  a  force  that  scarcely  carried  it  true  to  a  mark 
at  eighty  yards,  and  receiving,  as  it  left  the  firelock,  an 
impulse  which  caused  it  to  revolve  on  its  axis  at  right  angles 
with  the  line  of  flight,  was  deflected  by  the  most  trifling 
obliquity  of  surface,  by  the  resisting  obstacle  of  a  bone,  by 
tendons,  or  the  aponeuroses  of  muscles,  or  even  by  the  elastic 
resilience  of  muscles  themselves  in  a  state  of  action,  when  the 
relative  direction  of  their  fibres  was  favourably  placed  to  exert 
this  influence.  The  Enfield  cylindro- conoidal  bullet,  armed 
with  a  force  that  will  carry  it  to  a  given  spot  distant  1,000  yards 
or  upwards,  flies  spinning  on  an  axis  coincident  with  its  line 
of  flight,  penetrates  the  softer  tissues  in  a  straight  line,  and  on 


*  The  bullet  recommended  by  tbe  Small  Arms  Committee  for  adoption  with 
the  Martini-Henry  rifle,  with  which  it  is  proposed  to  arm  the  British  infantry, 
instead  of  the  converted  Enfield  rifle,  is  without  the  hollow  base,  baked  clay 
plug,  and  wooden  plug  in  the  head,  which  are  features  of  the  bullet  in  present 
use.  It  is,  instead,  solid  and  wholly  made  of  lead  hardened  with  tin ;  and 
hence,  though  only  '45  of  an  inch  at  its  widest  part  in  diameter,  instead  of  -55 
of  an  inch  as  the  Enfield,  it  is  not  reduced  in  weight.  The  weight  of  the 
French  Chassepot  bullet  is  24-50  grammes,  or  a  fraction  over  378  grains,  and 
is  therefore  102  grains  lighter  than  the  Enfield  bullet  and  than  the  newly 
recommended  Martini-Henry  bullet.  The  combatant  advantages  connected 
with  the  lightness  of  the  Chassepot  ammunition  are  .stated  to  be  outweighed 
by  the  following  advantages  on  the  side  of  the  Martini-Henry  weapon  and  its 
projectile :  greater  accuracy  of  flight,  longer  range,  flatter  trajectory,  higher 
penetrative  power,  increased  rapidity  of  fire,  and  certain  other  advantages 
which  need  not  be  mentioned  here,  as  they  appertain  to  the  rifle  itself  rather 
than  to  the  qualities  of  the  bullet  projected  by  it,  and  therefore  do  not  influence 
either  the  number  or  nature  of  the  wounds  that  may  be  caused  by  the  weapon. 
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meeting  bone,  as  before  noticed,  enters  it  like  a  wedge.  When 
a  bullet  of  this  kind  strikes  an  object  point  blank,  it  is  always 
the  apex  of  the  conical  part  which  first  meets  the  object  struck  ; 
and,  if  sufl&cient  resistance  be  met  with,  it  is  this  apex  which 
becomes  first  compressed,  and  turned  back.  When  it  strikes  a 
solid  object  lying  nearly  parallel  with  its  line  of  flight,  the  ball 
is  planed,  as  it  were,  from  its  apex  towards  its  base. 

It  will  often  appear,  at  first  examination,  that  the  track  of 
a  cylindro-conoidal  bullet,  even  at  full  speed,  is  widely  removed 
from  a  straight  line,  especially  when  this  class  of  injuries  is 
new  to  the  surgeon.  But  it  usually  is  not  difficult  to  reconcile 
the  apparent  irregularity  in  the  course  the  projectile  has 
taken  if  the  many  varied  positions  in  which  the  body  and  its 
parts  are  liable  to  be  placed  are  called  to  mind,  and  if,  when 
making  the  examination,  the  surgeon  takes  care  to  place 
the  patient  in  a  similar  posture  to  that  he  was  in  when  struck. 
A  certain  allowance  must  also  be  made  for  the  spasmodic  actions 
of  the  various  muscles  among  themselves,  and  the  momentary 
displacement  of  other  structures,  at  the  instant  the  injury  is 
received. 

Degree  of  velocity. — The  velocity  of  motion  of  projectiles  is 
an  important  ingredient  in  the  consideration  of  the  wounds 
produced  by  them. 

The  effects  of  different  rates  of  velocity  on  wounds  are  seen 
in  the  variations  which  occur  in  proportion  to  the  distance 
which  the  missile  has  travelled  before  inflicting  the  injury.  A 
cannon-ball  which,  with  but  slight  velocity  of  motion  added  to 
its  weight,  would  knock  a  man  over,  at  ordinary  speed  wiU  carry 
away  a  limb  without  disturbing  the  general  equilibrium  of  the 
body.  A  musket-ball  that  would  be  arrested  half  way  through 
a  limb,  is  now  replaced  by  a  ball  which,  at  like  distance  from  the 
point  of  discharge,  will  pass  through  several  bodies  in  succession. 

The  increased  velocity,  or,  in  other  words,  greater  force,  of 
modern  projectiles,  exhibits  its  effects  in  two  directions  :  locally, 
by  the  greater  destruction  of  the  tissues  in  the  track  of  the 
projectile ;  and  constitutionally,  by  greater  disturbance  to  the 
nerve-force  of  the  whole  system.  The  component  parts  of  that 
portion  of  the  organised  fabric  through  which  a  bullet,  travelling 
at  the  rate  of  several  miles  per  minute,  cleaves  its  way,  are 
inevitably  deprived  of  their  vitality.  Instances  are  quoted  by 
authors,  of  gun-shot  wounds  having  healed  by  simple  adhesion  ; 
but  such  examples  are  not  met  with  when  rifle-bullets  retaining 
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their  original  form  have  made  an  opening  through  a  part  of 
the  body.  Bullets  which  have  happened  to  be  brought  into 
collision  with  stones  or  other  hard  substances  on  the  ground 
before  striking  a  soldier,  and  which,  in  consequence,  have  not 
only  been  deprived  of  part  of  theu*  force,  but  have  also  been 
flattened  into  a  mass  with  thin  shai'p  edges,  occasionally  cause 
superficial  wounds,  which  may  readily  be  caused  to  heal  by  first 
intention,  but  these  are  essentially  different  from  the  wounds 
produced  by  rifle  projectiles  under  ordinary  circumstances. 

The  splitting  and  destructive  effects  of  conical  balls  on  the 
shafts  of  the  long  bones  of  the  extremities  have  already  been 
mentioned  when  referring  to  the  peculiarities  of  their  shape. 
But,  together  with  the  quality  of  shape,  the  amount  of  momen- 
tum is  a  necessary  ingredient  in  estimating  this  result.  The 
old  round  balls — partly  from  their  form,  but  also  from  the  im- 
perfect mechanism  of  the  firelocks  from  which  they  were  dis- 
charged, and  consequent  minor  degree  of  velocity  imparted  to 
them — on  striking  bones,  would  simply  be  turned  away  fi'om 
the  direct  line :  or,  failing  this,  would  knock  out  a  portion  of 
the  shaft  without  further  fracture ;  or,  having  perforated  on 
one  side,  remain  in  the  cancellated  structure ;  or  be  simply 
flattened  without  penetrating.  It  seems  not  unlikely,  also,  that 
the  modern  conical  bullets  are  denser,  from  the  circumstance  of 
their  manufacture  by  mechanical  pressure,  than  bullets  which 
have  "been  cast  in  moulds.  The  influence  of  density  with  resjDect 
to  power  of  penetration  is  very  great.  In  comparing  the  two 
most  perfect  of  modern  English  rifles  which  have  been  em- 
ployed hitherto,  the  Enfield  and  the  Whitworth,  the  projectiles 
and  charges  being  of  the  same  weight,  when  lead  is  used,  the 
penetration  at  800  yards  is  one-third  greater  with  the  Whit- 
worth than  with  the  Enfield ;  but  when  a  less  yielding  projectile 
is  used  with  the  Whitworth  (as  when  the  lead  is  mixed  with 
tin),  its  penetration  is  more  than  four  times  greater  than  that  of 
the  Enfield.  Whether  this  cause  operates  or  not,  the  fact  is 
certain  that  conical  balls  at  their  average  speed  exhibit  an 
overpowering  force  over  all  the  structures,  bone  included,  with 
which  they  come  into  contact  in  the  human  body,  and  are 
comparatively  rarely  met  with  flattened,  or  so  much  altered  in 
form  as  roimd  bullets  were  formerly  under  like  circumstances. 

Spent  halls. — In  connection  with  degree  of  velocity  the  subject 
naturally  occurs  of  what  are  called  '  spent  balls,'  or  large  projec- 
tiles moving  at  low  rates  of  speed.  After  a  cannon-ball  has  ceased 
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to  pursue  its  course  through,  the  air,  or  to  proceed  by  rieocliet, 
it  not  unfrequently  travels  to  a  considerable  distance,  rolling 
along  the  surface  of  the  ground.  When  its  rate  of  movement  is 
not  much  faster  than  that  at  which  a  man  can  walk,  and  when  to 
all  appearance  it  might  be  stopped  by  the  pressure  of  the  foot  as 
readily  as  a  cricket-ball,  it  yet  possesses  the  power  of  inflicting 
serious  injury  on  such  an  attempt  being  put  into  execution. 
This  power  is  easily  undei'stood,  if  the  amount  of  force  is  re- 
membered which  must  still  be  inherent  in  the  cannon-ball  for 
it  to  overcome  the  inertia  of  its  own  mass,  and  the  resistance 
to  which  it  is  exposed  in  passing  over  the  ground  on  which  it 
is  rolling.  It  is  this  force,  multiplied  by  the  weight  of  the  ball, 
which  gives  it  the  destructive  power.  If  such  a  ball  is  brought 
into  collision  with  the  foot  of  a  person,  destruction  generally 
ensiles  to  such  an  extent  as  to  necessitate  amputation.  Should 
it  impinge  on  other  parts  of  the  body,  as  in  the  instance  of  a 
man  lying  on  the  ground,  it  may  cause  fatal  rupture  of  internal 
organs,  and  that  without  exhibiting  external  evidence  of  the 
amount  of  injury  it  has  inflicted.  So  also,  though  powerless  to 
carry  away  a  limb,  it  may  still  cause  comminuted  fractures  of 
bones  and  extensive  contusions  of  the  softer  structures. 

Lodgment  of  balls. — Low  rate  of  velocity  leads  to  musket  and 
other  balls  lodging  in  various  parts  of  the  body.  When  the 
smooth-bore  musket  was  in  common  use,  lodgment  of  balls  was 
of  frequent  occurrence.  In  the  first  place,  from  absence  of 
sufficient  velocity  to  effect  its  passage  out  of  the  body,  and 
secondly,  from  its  liability  to  be  diverted  from  a  direct  line, 
a  round  ball  might  be  arrested  in  its  progress  at  any  distance 
from  its  point  of  entrance.  Conical  balls  lodge  when  their 
velocity  has  become  nearly  expended  before  entering  the  body  ; 
or,  from  peculiarity  in  the  posture  of  the  person  wounded,  a  ball 
having  had  force  enough  to  traverse  a  limb,  may  afterwards 
enter  into  another  part  of  the  body,  and  lodge.  A  ball  may 
reach  a  part  so  deep,  in  the  muscles  of  the  back,  for  example, 
or  be  so  far  removed  from  the  aperture  of  entrance,  as  to  elude 
all  attempts  on  the  part  of  the  surgeon,  at  the  time  of  examin- 
ation of  the  wound,  to  discover  its  retreat.  Or  it  may  have 
reached  some  position  from  which  the  surgeon  fea,rs  to  take  the 
necessary  steps  for  its  extrication,  judging  the  additional  injury 
that  would  thus  be  inflicted  more  mischievous  than  the  probable 
effects  of  allowing  the  ball  to  remain  lodged. 

Unextracted  balls  lead  to  consequences  varying  according  to 
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the  site  of  lodgment  and  state  of  constitution  of  the  patient. 
If  the  ball  have  become  fixed  in  the  body  of  a  muscle,  oi'  in  its 
cellular  connections,  adhesive  inflammation  may  be  established 
around  it,  and,  in  time,  a  dense  sac  be  thus  formed,  in  which 
the  ball  may  remain  without  causing  any,  or  but  very  slight,  in- 
convenience. .But  although  encysted,  a  ball  may  press  upon 
nerves  and  give  rise  to  pain  and  much  uneasiness ;  or  it  may 
change  the  position  of  its  first  lodgment,  under  the  effect  of 
gravitation,  or  the  impulse  of  muscular  actions,  and  may  then 
become  so  placed  as  to  embarrass  the  person  in  certain  move- 
ments of  the  body.  Sometimes  the  lodged  projectile  will  not 
become  provided  with  a  protecting  envelope  of  the  kind  above 
named,  but  will  excite  continued  irritation  and  give  rise  to 
chronic  abscess  ;  sometimes  the  abscess  will  become  healed,  but 
will  reopen  from  time  to  time  under  the  influence  of  various 
exciting  causes ;  and  these  cases  usually  end,  though  it  may  be 
years  after  the  date  of  the  original  injury,  by  the  bullet  appear- 
ing so  near  the  surface  that  there  ceases  to  be  any  difficulty  in 
its  removal. 

Symptoms  of  Gun-shot  Wounds. 

Having  considered  some  of  the  leading  qualities  of  the  pro- 
jectiles by  which  gun-shot  wounds  are  produced,  it  is  now 
necessary  to  notice  some  of  the  characteristic  features  and 
symptoms  of  the  wounds  themselves. 

The  chief  diagnostic  marks  of  these  injuries  in  their  early 
condition  are  those  external  appearances  which  result  from  the 
physical  effects  produced  locally  by  the  stroke  of  the  projectile. 
Other  symptoms  result  from  injury  done  by  the  projectile  in  its 
course  through  the  deeper  tissues ;  such  as  pain,  numbness, 
paralysis,  from  lesion  of  nerves ;  haemorrhage,  from  lesion  of 
blood-vessels  ;  together  with  particular  symptoms  characteristic 
of  special  organs  which  may  have  chanced  to  be  wounded  by 
the  projectile  during  its  passage.  One  general  symptom, 
designated  '  shock,'  and  indicative  of  constitutional  disturb- 
ance is  an  usual  accompaniment  of  all  gun-shot  woimds,  but 
the  extent  to  which  it  is  exhibited  varies  greatly  in  different 
cases. 

External  signs. — The  external  distinguishing  signs  of  a 
penetrating  gun-shot  wound  are  generally  manifest  enough. 
But,  although  possessing  certain  universal  characteristics,  they 
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vary  so  much,  according  to  the  differences  ah-eady  described  in  the 
forms  of  the  missiles  causing  the  injuries,  their  velocity,  the  part 
of  the  body  struck,  and  the  position  of  the  patient  relative  to  the 
projectile  at  the  time  of  injury,  that  it  is  necessary  shortly  to 
describe  some  of  these  variations. 

When  a  cannon-ball  at  full  speed  strikes  in  direct  line  a  pai-t 
of  the  body,  it  carries  away  all  before  it.  If  the  head,  chest,  or 
abdomen  are  exposed  to  the  shot,  an  opening  correspondino- 
with  the  size  of  the  baU  is  effected,  the  contiguous  viscera  are 
scattered,  and  of  course  life  is  at  once  extinguished.  If  it  be 
part  of  one  of  the  extremities  which  is  thus  removed,  the  end 
remaining  attached  to  the  body  presents  a  stump  with' a  nearly 
level  surface  of  darkly  contused,  almost  pulpified,  tissues.  The 
Skin  and  muscles  do  not  retract,  as  they  would  had  they  been 
divided  by  incision.  Minute  particles  of  bone  will  be  found 
among  the  soft  tissues  on  one  side,  but  the  portion  of  the  shaft 
of  the  bone  remaining  in  situ  is  probably  entire. 

In  a  ricochet  shot,  or  in  any  case  where  the  force  of  the 
cannon-ball  is  partly  expended,  the  extremity,  or  portion  of  the 
trunk,  may  be  equally  carried  away,  but  the  laceration  of  the 
remaining  parts  of  the  body  will  be  greater.  The  surface  of 
the  wound  will  be  less  even.  Muscles  will  be  separated  from, 
each  other,  and  hang  loosely,  offering  at  their  divided  ends  little 
appearance  of  vitality  ;  spicules  of  bone  of  lai^er  size  will  pro- 
bably be  found  among  them;  and  the  shaft  may  be  found 
shattered  and  split  far  above  the  line  of  its  transverse  division. 
The  injury  to  nerves  and  vessels  may  be  proportionately  higher 
and  greater.  Occasionally  it  happens,  even  where  the  limb 
seems  to  have  been  struck  in  direct  line,  that  it  is  nevertheless 
not  completely  detached,  but  remains  connected  by  shreds  of 
the  skin  and  parts  of  the  tissues  jammed  together,  on  which  the 
bone,  reduced  to  minute  fragments,  is  mixed  with  the  contused 
muscles  and  other  soft  parts  in  a  shapeless  mass. 

If  the  speed  be  still  further  diminished,  so  that  the  projectile 
becomes  what  has  been  explainedto  be  a  'spent  ball,'there  will  not 
be  removal  of  the  part  of  the  body  struck,  but  the  external 
appearances  will  be  limited  usually  to  contusion  and  laceration 
of  the  soft  parts,  or  extensive  ecchymosis  and  tumefaction 
without  division  of  surface. 

Should  the  cannon-ball  strike  in  a  slanting  direction,  the 
external  appearances  of  the  wound  will  be  similar  to  those  iust 
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described,  according  to  its  velocity,  modified  only  in  extent  by 
the  degree  of  obliquity  with  which  the  shot  is  carried  into  con- 
tact with  the  trunk,  or  with  the  extremity  wounded.  Occasion- 
ally, however,  in  exceptional  cases,  there  will  be  no  external  ap- 
pearance of  injury,  notwithstanding  the  existence  of  serious 
internal  disorganisation.  The  rationale  of  such  phenomena 
will  be  presently  described. 

Fragments  of  heavy  shells  generally  produce  immense  lace- 
ration and  separation  of  the  parts  against  which  they  strike, 
but  do  not  carry  away,  or  grind  structures,  as  round  shot  do. 
Ordinarily,  the  line  of  direction  in  which  they  move  forms  an 
angle  more  or  less  acute,  with  the  part  of  the  body  wounded, 
and  the  injury  done  is  rather  superficial  than  deej).  When  they 
happen  to  strike  in  a  more  direct  line,  so  as  to  penetrate  and 
sink  beneath  the  surface,  the  external  wound  is  mostly  smaller 
than  the  fragment  itself,  from  the  projectile  not  having  had 
force  enough  to  destroy  the  vitality  and  elasticity  of  the  skin 
and  other  soft  parts  through  which  it  has  entered,  so  that  these 
structures  partially  contract  around  the  wound,  and  so  lessen  the 
size  of  its  opening. 

Small  projectiles,  with  force  enough  to  penetrate  the  body, 
leave  one  or  more  openings,  the  external  appearances  of  which 
^Iso  vary  according  to  the  form  and  velocity  of  the  projectiles 
by  which  they  are  caused.  The  appearance  of  a  wound  from  a 
rifle-ball,  at  its  highest  rate  of  speed,  may  be  sometimes  wit- 
nessed in  cases  of  suicide.  A  soldier,  in  thus  destroying  him- 
self, mostly  stoops  over  the  muzzle  of  his  firelock,  pressing  it 
against  the  upper  part  of  his  body,  and  springing  the  trigger  by 
means  of  his  foot  or  a  piece  of  cord  connected  with  it.  The 
muzzle  is  usually  applied  beneath  the  chin.  In  such 
circular  hole,  without  any  puckering  or  inversion  of  the  marginal 
skin,  together  with  dark  discoloration  of  the  integument  for 
several  inches  round,  is  observed  at  the  wound  of  entrance. 
The  vertex  of  the  head  is  shattered ;  fragments  of  the  parietal 
and  occii)ital  bones,  together  with  small  portions  of  brain,  are 
carried  away  and  scattered  about ;  those  bones  which  are  not 
broken  are  loosened  from  their  sutures  ;  the  great  mass  of  the 
brain  is  torn  to  pieces,  but  held  within  by  its  membranes  ;  the 
superficial  vessels  of  the  face  are  distended  with  blood.  These 
eifects  are  not  wholly  due  to  the  passage  of  the  ball;  but  partly 
to  the  flame  and  smoke  from  the  ignited  gunpowder  jetting  out 
a  t  the  mouth  of  the  musket,  and  in  part  also  to  the  expansive 
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force  exerted  within  the  cavity  of  the  craBium,  by  the  gases 
resulting  from  the  explosion  of  the  gunpowder. 

When  a  musket-ball  strikes  a  limb  at  some  distance  from  the 
weapon  by  which  it  was  propelled,  but  while  still  preserving  great 
velocity,  the  appearances  of  the  wound  of  entrance  are  different 
from  those  of  the  opening  last  described.  An  opening  of  about 
the  size  of  the  projectile  is  now  observed,  sometimes  irregularly 
circular,  with  edges  generally  a  little  torn  ;  sometimes  consisting 
of  three  triangular  flaps,  which,  on  being  lifted  up,  can  be  made 
to  meet  at  their  apices  in  the  centre  of  the  opening.  In  either 
case,  the  whole  wound  presents  a  slightly  inverted  aspect.  There 
may  be  darkening  of  the  marginal  skin,  of  a  livid  purple  tinge, 
from  the  effects  of  contusion  or  from  dislodgment  of  powder  which 
was  adhering  to  the  bullet,  or  it  may  be  simply  deadlike  and 
pale.  Should  the  ball  have  passed  out,  the  wound  of  exit  will 
be  probably  larger  than  the  projectile,  more  irregular  and  torn 
than  the  wound  of  entrance,  with  slight  eversion  of  its  edges,  and 
with  protrusion  of  the  subcutaneous  fat  which  is  thus  rendered 
visible.  These  appearances  are  the  more  easily  recognised  the 
earlier  the  wound  is  examined.  They  are  more  obvious  if  a  round 
musket-ball  has  caused  the  injury  than  when  it  has  been  in- 
flicted by  a  eylindro-conoidal  bullet.  Indeed,  with  the  latter,, 
when  it  has  passed,  apex  forwards,  through  the  soft  tissues 
of  an  extremity  of  the  body  at  full  speed,  when  it  has  neither 
struck  a  bone  nor  carried  any  foreign  body  before  it,  it  is  often 
very  difficult  to  distinguish  by  its  appearance  the  wound  of 
entrance  from  that  of  exit.  In  medico-legal  investigations  con- 
cerning gun-shot  wounds,  it  sometimes  is  still  a  matter  of  great 
importance  to  decide  this  point ;  but  to  the  military  surgeon, 
more  especially  from  the  circumstances  connected  with  the  new 
projectiles,  it  has  become  a  subject  of  much  less  practical  interest 
than  it  formerly  was.  When  the  indirect  and  tortuous  penetra- 
tion of  balls  was  the  rule  rather  than  the  exception,  a  know- 
ledge of  the  spot  at  which  the  ball  entered  was  often  useful 
in  diagnosing  the  mischief  it  had  probably  committed  in  its 
passage,  and  in  determining  the  part  of  the  wound  where 
foreign  bodies  might  be  supposed  to  be  carried  and  to  be  lodging. 
When  the  track  of  the  ball  is  nearly  in  a  straight  line,  as  now 
so  frequently  happens,  such  information  cannot  be  looked  for 
from  knowing  the  relation  of  either  opening  to  the  course  of  the 
projectile. 

The  appearances  of  wounds  resulting  from  penetrating  missiles 
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of  irregular  forms,  as  small  pieces  of  shells,  musket-balls  flattened 
against  stone,  and  others,  differ  from  those  caused  by  ordinary 
bullets  in  being  accompanied  with  more  laceration,  according 
to  their  length  and  form.  Being  usually  projected  with  con- 
siderably less  force  than  direct  missiles,  such  projectiles 
ordinarily  lead  only  to  one  aperture,  that  of  entrance. 

Internal  wounds  without  external  marks. — Among  the  wide 
variety  of  injuries  from  gun-shot,  there  have  not  unfrequently 
been  noticed  instances  in  which  serious  internal  mischief  has 
been  infl.icted,  without  any  external  marks  of  violence  to  indicate 
its  having  resulted  from  the  stroke  of  a  projectile.  These  peculiar 
cases  have  been  before  casually  alluded  to  when  describing  the 
external  appearances  of  wounds  caused  by  cannon-balls  striking 
a  part  of  the  body  in  a  slanting  direction.  An  important 
viscus  of  the  abdomen  has  been  ruptured,  yet  no  bruising  of 
the  parietes  observable ;  symptoms  of  cerebral  concussion  have 
shown  themselves,  yet  no  inj  ury  of  the  scalp  to  be  detected.  Even 
bones  have  been  comminuted  without  any  wound  of  the  integu- 
ments or  appearance  of  injury.  The  records  of  the  Crimean 
campaign  afforded  not  unfrequent  examples  of  such  wounds. 
In  one  case  an  English  soldier  had  the  whole  shaft  of  a 
humerus  shattered  to  pieces  by  a  cannon-shot,  yet  the  skin  was 
as  sound  and  as  white  as  if  it  had  not  been  touched.  Two 
cases  occur,  in  the  French  records,  of  fracture  of  the  fore-arm 
without  any  external  apparent  lesion ;  in  one,  the  internal 
structures  Avere  reduced  to  a  mass  of  jralp.  The  difficulty  of 
reconciling  the  several  facts  noticed  in  such  instances,  together 
with  the  vague  descriptions  by  patients  of  then-  sensations,  led 
surgeons  to  seek  an  explanation  for  them  in  the  supposition 
tliat  masses  of  metal  projected  with  great  velocity  through  the 
air  might  inflict  such  injuries  indirectly  by  aerial  percussion. 
Either  the  air  might  be  forcibly  driven  against  the  part  injured 
by  the  power  and  pressure  of  the  ball  in  its  flight,  or  a  momen- 
tary vacuum  might  be  created,  and  the  forcible  rush  of  aii"  to 
refiU  this  blank  might  be  the  origin  of  the  hurt.  Electricity 
has  also  been  called  into  aid  in  explaining  these  injuries.  All 
these  hypotheses  are  now  abandoned.  So  many  observations 
have  been  made  of  cannon-balls  passing  close  to  various  parts 
of  the  body,  as  near  as  conceivable  without  actual  contact, 
without  any  such  consequences  as  those  attributed  to  windage, 
as  to  lead  to  the  necessary  conclusion  that  the  theory  must  in 
all  instances  have  been  fallacious.    Portions  of  uniform  and 
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accoutrements  have  been  torn  away  by  cannon-balls  without 
injury  to  the  soldier  himself.  Even  hair  from  the  head  has 
been  shaved  off,  and  cases  are  on  record  where  the  external  ear 
and  end  of  the  nose  have  been  carried  away  without  further 
mischief. 

The  true  explanation  of  the  appearances  presented  in  those 
cases  which  were  formerly  called  '  wind-contusions,'  appears  to 
rest  in  the  peculiar  direction,  the  degree  of  obliquity,  with 
which  the  missile  has  happened  to  impinge  against  the  elastic 
skin,  together  with  the  relative  situation  of  the  internal  organs 
injured  to  this  missile  and  to  other  hard  substances  in  their 
neighbourhood.  The  surface  itself  is  not  directly  torn  or  cut 
into,  because  the  impact  of  the  projectile  has  not  been  sufficiently 
direct  to  effect  an  opening ;  but  the  parts  beneath  are  crushed 
by  the  pressure  to  which  they  have  been  subjected  between  the 
combined  influence  of  the  weigrht  and  momentum  of  the  ball  on 
one  side,  and  of  some  hard  resisting  substance  on  the  other.  Thus, 
on  a  cannon-ball  passing  across  the  abdomen,  the  elasticity  and 
ready  mobility  of  the  skin  may  enable  that  structure  to  yield 
to  the  strain  to  which  it  is  exposed,  while  viscera  are  ruptured 
by  the  projectile  forcing  them  against  the  vertebral  column. 
So  the  weight  of  a  ball  passing  obliquely  over  a  fore-arm 
may  possibly  crush  the  bone  between  itself  and  some  hard 
substance  against  which  the  arm  may  be  accidentally  resting, 
without  lesion  of  the  interposed  skin.  Baron  Larrey,  who 
examined  many  fatal  cases  of  this  kind,  relates  that  he  always 
found  so  much  internal  disorganisation  as  to  leave  no  doubt  in 
his  mind  of  its  being  the  result  of  contact  with  the  ball.  He 
explained  the  absence  of  superficial  lesion,  by  the  surface  having 
been  struck  by  cannon-balls  in  the  latter  part  of  their  flight, 
when  they  had  undergone  a  change  of  direction  from  straight 
to  curvilinear,  and  acquired  a  revolving  motion,  owing  to 
atmospheric  resistance  and  the  effect  of  gravitation.  In  such 
a  condition,  he  argued,  they  would  turn  round  a  part  of  the 
body,  as  a  wheel  passes  over  a  limb,  in  place  of  forcing  their 
way  through  it ;  and  while  elastic  structures  would  yield,  bones 
and  muscles,  offering  more  oj^position,  would  be  bruised  or 
broken. 

Pain. — The  amount  of  pain  which  follows  a  gun-shot  wound, 
more  particularly  one  from  a  bullet,  is  a  symptom  which  varies 
very  much  in  degree  according  to  the  kind  and  situation  of  the 
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wound,  the  condition  of  mind,  and  the  state  of  constitution  of 
the  soldier  at  the  time  of  its  infliction.  The  instantaneous 
suddenness  of  the  injury,  and  the  previous  occupation  of  the 
soldier's  thoughts,  usually  prevent  him  from  noting  his  own 
sensations  with  any  approach  to  accuracy.  It  will  sometimes 
happen  that  patients  who  have  suffered  simple  flesh-wounds, 
will  tell  the  surgeon  they  were  not  aware  when  they  were 
struck ;  and  the  truth  of  such  statements  is  attested  by  the  fact 
that  instances  not  unfrequently  occur  of  soldiers  continuing  in 
action  for  some  time  without  knowing  they  had  been  wounded. 
Sometimes  the  pain  from  the  shot  is  described  as  a  sudden 
smart  stroke  of  a  cane ;  in  other  instances  as  the  shock  of  a 
heavy  intense  blow.  Occasionally,  when  the  trunks  of  nerves 
are  directly  injured  short  of  division,  as  when  they  are  violently 
pushed  aside  by  a  bullet,  the  pain  will  be  referred  to  a  distant 
part  not  involved  in  the  track  of  the  wound.  Lieutenant  M. 
of  the  19th  Regiment,  was  wounded  by  a  musket-ball  at  the 
assault  of  the  Redan,  on  September  8,  1865.  His  sensations 
led  him  to  imagine  that  the  upper  part  of  his  left  arm  was 
smashed,  and  he  ran  across  the  open  space  in  front  of  the  works 
suj)porting  the  arm  which  he  supposed  to  be  broken.  On 
arriving  at  the  advanced  trench,  he  asked  for  water ;  on  trying 
to  drink,  he  found  that  his  mouth  contained  blood,  and  that  he 
was  unable  to  swallow.  The  arm  on  examination  was  found  to 
be  uninjured,  but  a  ball  had  passed  from  right  to  left  through 
his  neck,  and  from  its  direction  had  no  doubt  strvick  some  por- 
tion of  the  lower  cervical  or  brachial  plexus  of  nerves.  When 
a  ball  does  not  penetrate  the  flesh,  but  simply  inflicts  a  con- 
tusion, the  pain  is  often  described  by  patients  to  be  more  severe 
than  it  is  by  others  in  whom  a  bullet  has  effected  an  entrance. 

8hoc]c. — When  a  large  bone  is  suddenly  shattered,  a  cavity 
penetrated,  an  important  viscus  wounded,  a  limb  carried  away 
by  a  round-shot,  the  most  prominent  symptom  is  the  general 
perturbation  and  alarm  which  in  most  cases  instantaneously 
supervene  on  the  injury.  This  is  generally  described  as  the 
'  shock '  of  a  gun-shot  wound.  The  patient  trembles  and 
totters,  is  pale,  complains  of  being  faint,  perhaps  vomits.  His 
features  express  extreme  anxiety  and  distress.  This  emotion  is 
in  great  measure  instinctive ;  it  is  witnessed  in  the  horse  hit 
mortally  in  action,  no  less  than  in  his  rider ;  and  seems  to  be 
sympathy  of  the  whole  frame  with  the  part  subjected  to  serious 
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injury,  expressed  through  the  nervous  system.  This  shock  is 
more  or  less  persistent  according  to  circumstances.  Examples 
seem  to  show  that  it  may  occasionally  be  overpowered  alto- 
gether, even  in  most  severe  injuries,  by  moral  and  nervous 
action  of  another  kind,  by  a  state  of  mental  tension ;  but 
this  can  rarely  happen  when  the  injury  is  a  vital  one.  Panic 
may  lead  to  similar  symptoms  of  shock,  although  the  wound 
is  of  a  less  serious  nature.  A  soldier,  having  his  thoughts 
carried  away  from  himself — his  whole  frame  stimulated  to 
the  utmost  height  of  excitement  by  the  continued  scenes  and 
circumstances  of  the  fight — when  he  feels  himself  wounded, 
is  suddenly  recalled  to  a  sense  of  personal  danger ;  and  if  he 
be  seized  with  doubt  whether  his  wound  is  mortal,  depression  as 
low  as  his  excitement  was  high  may  immediately  follow.  This 
depression  will  vary  in  degree  according  to  individual  character 
and  intelligence,  state  of  health,  and  other  personal  peculiarities. 
For  while,  on  the  one  hand,  numerous  examples  occur  in  every 
action  of  men  walking  to  the  field-hospital  for  assistance  almost 
unsupported  and  with  comparatively  little  signs  of  distress, 
after  the  loss  of  an  ^rm  or  other  such  severe  injury ;  on  the 
other,  men  whose  wounds  are  slight  in  proportion  are  quite 
overcome,  and  require  to  be  carried. 

As  a  general  rule,  however,  the  graver  the  injury,  the  greater 
and  more  persistent  is  the  amount  of  '  shock.'  A  rifle-bullet 
which  splits  up  a  long  bone  into  many  longitudinal  fragments 
inflicts  a  very  much  more  serious  injury  than  the  ordinary 
fracture  effected  by  the  ball  from  a  smooth-bore  musket,  and 
the  constitutional  shock  bears  like  proportion.  When  a  portion 
of  one,  or  of  both,  lower  extremities  is  carried  away  by  a 
cannon-ball,  the  higher  towards  the  trunk  the  injury  is  inflicted, 
the  greater  the  shock,  independent  of  the  loss  of  blood.  Some 
writers  in  accounting  for  '  shock '  lay  stress  on  the  concussion, 
and  general  mechanical  effects  on  the  whole  body,  including 
the  nerve  centres,  from  the  momentum  of  the  iron  shot.*  To 


*  In  the  Medical  and  Surgical  History  of  the  War  against  Russia  in  the  Years 
1854-55-56,  pubJished  by  authority,  vol.  ii.  p.  265,  the  physical  effects  of  ecu- 
cussion  in  producing  '  shock  '  are  strongly  dwelt  upon.  It  is  remarked  :  '  The 
shock  of  the  accidents  frequently  witnessed  by  the  military  surgeon  differs, 
often  in  a  very  material  degree,  and  possibly  in  kind  also,  from  that  witnessed 
in  civil  life.  When  a  cannon-shot  sti'ikes  a  limb  and  carries  it  away,  tlie  im- 
mense velocity  and  momentum  of  the  impinging  force  can  scarcely  be  supposed 
to  have  no  physical  effect  upon  the  neighbouring  or  even  distant  parts  indepen- 
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a  certain  extent  this  may  be  true  ;  but,  judging  from  analogy 
in  physics,  the  greater  the  velocity,  and  consequently  the 
momentum,  of  a  ball  carrying  away  a  limb,  the  less  would  the 
concussion  of  the  trunk  and  distal  parts  of  the  body  be.  A 
pistol-ball  at  full  speed  will  take  a  circular  portion  out  of  a 
pane  of  glass  without  disturbing  the  remainder ;  if  the  speed 
be  much  slackened,  as  when  fired  from  a  distance,  it  will  shake 
the  whole  pane  to  pieces. 

That  true  '  shock' — ebranlement  of  French  writers — as  dis- 
tinguished from  shock  resulting  from  violent  concussion,  from 
mental  depression  after  unusual  excitement,  or  from  the  effects 
of  groundless  alarm  on  the  part  of  a  patient,  is  a  phenomenon 
the  essential  relations  of  which  are  connected  with  vital  force, 
and  with  that  endowment  of  the  organisation  only,  may  be 
judged  from  observation  of  cases  in  which  the  direct  result 
of  the  woxind  is  inevitably  fatal,  including  many  where  no 
physical  effects  on  neighbouring  parts  from  concussion  could 
possibly  be  produced.  In  such  injuries  the  '  shock '  remains, 
from  the  time  of  first  production  of  the  fatal  impression  till  life 
is  extinguished.  And  the  practical  experience  of  every  army 
surgeon  teaches  him  that  where  a  ball  has  entered  the  body, 
though  its  course  be  not  otherwise  indicated,  the  continuance 
of  shock  is  a  sufiicient  evidence  that  some  organ  essential  to  life 
has  been  implicated  in  the  injury.  That  the  shock  of  a  severe 
gun-shot  wound  may  be  complicated  with  other  symptoms,  or 
that  some  of  its  own  symptoms  may  be  exaggerated  from  other 
causes — hopes  disappointed,  the  a^jproach  of  death,  and  all  the 
attendant  mental  emotions — scarcely  affects  the  question  at 
issue ;  for  its  existence,  independent  of  these  complications,  in 
all  such  cases  is  undoubted. 

Primary  Hoemorrhage. — This  is  one  of  the  accompaniments  of 
gun-shot  wounds,  which,  as  might  be  expected,  varies  very 
greatly  in  degree  according  to  the  size  and  situation  of  the 


dent  of,  and  in  addition  to,  the  '  shock  '  in  the  ordinary  acceptation  of  the  term, 
which  would  result  from  the  removal  of  the  same  part  by  the  knife  of  the 
surgeon,  or  the  crushing  of  it  by  a  heavy  stone  or  the  wheel  of  a  railway 
wagon.  ...  In  the  great  majority  of  cases,  the  whole  frame  is  likewise 
violently  shaken  and  contused,  and  probably,  independent  of  the  physical 
effects,  a  further  vital  influence  is  exerted,  which  exists  in  a  very  minor 
degree,  if  at  all,  in  the  last-named  injuries,  and  may  possibly  depend  upon  the 
ganglionic  nervous  system.' 


R^MOEEHAGE. 


139 


blood-vessels  wounded.  In  some  gun-shot  wounds  there  is 
hardly  any  perceptible  ha3morrhage,  a  mere  oozing :  in  others, 
the  lisemorrhage  is  to  such  an  extent,  as,  of  itself,  to  cause 
speedy  death.  Much  difference  of  opinion  has  been  expressed 
concerning  the  number  of  deaths  which  result  after  gun-shot 
injuries  from  primary  haemorrhage  on  a  field  of  action  ;  and  the 
question  of  the  proportion  of  fatal  consequences  from  this  cause, 
to  deaths  from  other  causes,  in  warfare,  it  still  an  open  one. 
There  is  no  doubt  about  the  fact  that  primary  haemorrhage  of  a 
serious  nature  from  gun-shot  wounds  does  not  often  come 
within  the  surgeon's  observation.  If  hsemorrLage  occur  from 
one  of  the  main  arteries,  and  is  unattended  to,  it  probably  proves 
rapidly  fatal ;  and  most  surgeons  after  an  action  are  too  much 
occupied  with  the  urgent  necessities  of  the  living  wounded  to 
spare  time  for  examining  the  wounds  of  the  dead,  who  are 
usually  buried  as  soon  as  practicable  on  the  field  where  they 
have  fallen.  Thus  many  surgeons  speak  of  primary  haemor- 
rhage being  exceedingly  rare,  because  they  have  not  met  with 
it  in  their  own  experience ;  a  statement  which  more  extended 
observation  might,  perhaps,  have  considerably  modified.  M. 
Baud  ens,  on  the  other  hand,  referring  to  his  service  in  Algeria, 
has  remarked  that  he  has  often  found,  by  examination  of  the 
dead  lying  on  the  field  of  battle,  that  death  had  resulted  from 
primary  haemorrhage. 

Ordinarily,  so  far  as  the  wounds  from  great  projectiles  to 
which  the  surgeon's  attention  is  called  are  concerned,  and  in 
which  some  of  the  larger  arteries  have  been  divided,  the  primary 
haemorrhage  is  generally  found  to  have  been  comparatively  small 
in  quantity  and  of  short  duration — a  sudden  flow  at  the  moment 
of  injury,  and  nothing  more.  When  a  part  of  the  body  is 
carried  away  by  round  shot  or  shell,  the  divided  arteries  are 
usually  observed  to  be  nearly  in  the  same  state  as  they  are 
found  to  be  in  when  a  limb  is  torn  off  by  machinery.  The 
lacerated  ends  of  the  middle  and  inner  coats  are  retracted 
within  the  outer  cellular  coat ;  the  calibre  of  the  vessel  is  dimi- 
nished, and  tapers  to  a  point  near  the  line  of  division ;  it  has 
become  plugged  within  by  coagulum  ;  and  the  cellule -fibrous 
investing  sheath,  and  the  clot  which  combines  with  it,  form  on 
the  outside  an  additional  support  and  restraint  against  haemor- 
rhage. When  large  arteries  are  torn  across,  and  their  haemor- 
rhage is  thus  spontaneously  prevented,  they  are  seldom  withdrawn 
so  far  but  that  their  ends  maybe  seen  protruding  and  pulsating 
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among  the  mass  of  injured  structures;  yet,  though  the  impulse 
may  appear  very  powerful,  further  loss  of  blood  is  rarely  met 
with  from  such  wounds. 

The  smaller  forms  of  projectiles,  again,  do  not  appear  to  lead 
to  primary  haemorrhage  so  frequently  as  might  be  expected,  if 
we  except  small  fragments  of  shells,  splinters  of  wood,  and  other 
indirect  missiles  with  sharp  edges.  These  angular  fragments 
will  cause  vessels  to  be  divided,  which  would  have  escaped  from 
being  opened  had  they  been  brought  into  collision  with  missiles 
having  smooth  surfaces  and  convex  outlines.  It  comparatively 
rarely  happens,  indeed,  that  the  surgeon  sees  any  of  the 
larger  arteries  cut  across  by  musket  bullets,  either  round  or 
conical.  The  lax  cellular  connections  of  these  vessels,  the 
smalluess  of  their  diameters  in  comparison  with  their  length,  the 
elasticity  as  well  as  toughness  of  the  tissues  forming  their  coats, 
the  fluidity  of  their  contents,  and,  in  consequence  of  all  these 
conditions,  the  extreme  readiness  with  which  they  slip  aside 
under  pressure,  constantly  act  as  means  of  preservation,  even 
although  these  important  structures  are  subjected  to  such 
imminent  danger  as  the  passage  of  a  musket-ball  in  their  direc- 
tion. Endless  examples  occur  where  a  ball  appears  to  have 
passed  through  a  part  of  the  body  in  the  exact  situation  of  an 
important  artery,  so  that  it  must  have  been  pushed  aside  by  it, 
or  it  could  not  have  escaped  division.  Mr.  Guthrie  has  recorded  a 
case  where  a  ball  even  opened  the  sheath  of  the  femoral  vessels, 
and  pa  ssed  between  the  artery  and  vein,  in  a  soldier  at  Toulouse, 
without  destroying  the  substance  of  either  vessel.  So  close  was 
the  ball,  and  such  contusion  was  produced,  together  with, 
doubtless,  injury  to  the  vasa  vasorum,  that  the  artery  became 
plugged  with  coagulum  and  obliterated.  A  preparation  of  the 
vessels  referred  to  in  this  case  is  in  the  Museum  at  Netley. 
Another  case  is  mentioned  by  Mr.  Guthrie,  where  the  direction 
of  a  ball  between  the  left  clavicle  and  first  rib,  and  permanent 
diminution  of  the  pulse  in  the  arm  on  the  same  side,  led  to  the 
conclusion  that  the  subclavian  had  escaped  direct  destruction 
by  the  missile  in  a  similar  way.  I  have  several  times  met  with 
examples  of  obliteration  of  vessels,  produced  in  a  similar  way, 
among  men  invalided  from  the  effects  of  wounds  at  Chatham 
and  Netley. 

The  position  of  a  limb  or  artery  when  struck  may  prevent 
such  a  happy  escape.  On  examination  of  the  wound  of  Cap- 
tain v.,  of  the  97th  Regiment,  whose  death  led  to  so  much 
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interest  in  England,  I  found  that  he  had  been  struck  by  a  ball 
which  had  penetrated  the  right  axilla  and  divided  the  axillary 
artery.  His  arm  had  apparently  been  stretched  out  when  he 
received  the  injury,  probably  in  the  act  of  holding  up  his 
sword.  The  night  was  very  dark,  the  distance  from  the  place 
where  the  sortie  took  place  in  which  he  was  wounded  to  the 
camp-hospital  was  more  than  a  mile  and  a  half,  and  he  sunk 
from  hsemorrhage  while  being  carried  up.  Mr.  Guthrie  men- 
tions the  cases  of  two  officers  who  were  killed,  almost  instan- 
taneously, one  by  direct  division  of  the  common  iliac  artery, 
the  other  of  the  carotid.  The  death  of  an  officer  from  division 
of  the  femoral  artery  is  recorded  in  the  Surgical  Hidory  of  the 
Crimean  War.  Other  cases  are  mentioned,  though  not  im- 
mediately fatal,  of  a  wound  of  the  femoral  vein  and  profunda 
artery  in  the  same  subject  from  a  conical  bullet ;  and  one  of  the 
popliteal  artery  and  vein,  also  from  a  rifle-ball. 


Prognosis. 


In  estimating  the  probable  issue  of  a  particular  wound,  not 
only  its  nature  and  the  patient's  state  of  health  at  the  time 
must  be  taken  into  account,  but,  if  he  be  a  soldier,  his  pre- 
vious service  and  the  diseases  under  which  he  has  laboured 
during  it,  and  the  circumstances  in  which  he  is  placed  with 
respect  to  opportunity  of  proper  care  and  treatment  must 
also  be  carefully  weighed.  The  time  which  has  elapsed  after 
the  receipt  of  the  injury  is  another  iniportant  matter  in  form- 
ing a  prognosis.  The  difficulties  which  have  been  already 
enumerated  in  the  way  of  arriving  at  a  safe  diagnosis  of  the  true 
nature  and  extent  of  the  injury,  and  the  liabilities  already  men- 
tioned to  which  a  patient  with  a  gun-shot  wound  is  exposed, 
should  put  a  surgeon  on  his  guard  against  giving  a  hasty 
judgment  in  any  case  that  is  not  very  plain  and  simple.  Military 
surgery  abounds  with  examples  of  wounds  of  such  extent  and 
gravity  as  apparently  to  warrant  the  most  unfavourable  pro- 
gnosis, which  have  nevertheless  terminated  in  cure  ;  while  others, 
regarded  as  proportionably  trifling,  Lave  led  to  fatal  results.  The 
mortality  among  gun-shot  wounds  is  not  merely  dependent  upon 
the  direct  effects  of  the  injuries  which  have  been  inflicted,  but  is 
in  a  large  proportion  due  to  subsequent  complications  :  secon- 
dary hsemorrhage,  gangrene,  erysipelas,  hectic  fever,  pyeemia. 
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and  the  results  of  operations  required  as  consequences  of  the 
original  wound.  The  amount  of  mortality  from  these  secondary 
causes  in  military  practice  is  again  greatly  influenced,  in  the 
first  place,  by  the  distances  to  which  soldiers  have  had  to  be 
removed  before  reaching  their  places  of  treatment,  and  the 
modes  of  their  removal ;  and,  in  the  second  place,  by  the  oppor- 
tunities which  exist  for  hygienic  arrangements,  and  especially 
for  dissemination  of  the  wounded  when  many  wounds  are  caused 
at  the  same  time,  or  upon  the  degree  in  which  the  importance 
of  these  influences  is  appreciated.  Tables  may  be  found  in 
works  showing  statistically  the  nature  and  relative  numbers  of 
wounds  and  injuries  received  in  various  actions,  with  their 
immediate  and  remote  consequences,  as  well  as  the  results  of 
the  surgical  operations  they  have  led  to :  but  these  afford  little 
aid  towards  the  prognosis  of  particular  cases,  each  of  which 
must  be  estimated  according  to  its  own  individual  features  and 
circumstances.  Such  tables  are  chiefly  of  value  in  affording 
indications  of  the  average  effects  of  different  modes  of  treat- 
ment in  wounds  of  a  corresponding  nature  among  patients 
under  like  circumstances  and  conditions.  Even  moral  cir- 
cumstances must  not  be  disregarded  in  forming  a  prognosis. 
The  probable  issue  in  any  given  case  will  be  very  different 
in  one  soldier,  who  is  supported  by  the  stimulating  reflection 
that  he  has  received  his  wound  in  a  combat  which  has  been 
attended  with  victory,  from  what  it  will  be  in  another,  who 
labovirs  under  the  depression  consequent  upon  the  circumstances 
of  defeat. 


Treatment  op  Gun-shot  Wounds  in  General. 

When  the  circumstances  of  a  battle  admit  of  the  arrange- 
ment, the  wounded  should  receive  surgical  attention  prelimi- 
nary to  their  being  transported  to  the  regimental  or  general 
field  hospitals  in  rear.  A  slight  provisional  dressing,  a  few 
judicious  directions  to  the  bearers,  may  occasionally  prevent 
the  occurrence  of  fatal  haemorrhage,  or  avert  serious  aggravation 
of  the  original  injui'y  from  malposition,  shaking,  and  spasmodic 
muscular  action,  in  the  course  of  conveyance  from  the  neigh- 
bourhood of  the  scene  of  conflict  to  the  hospital.  In  the  open 
field  this  attention  is  given  by  surgeons  placed  at  what  are 
called  the  '  first  lines  of  surgical  assistance,'  positions  near 
enough  to  the  scene  of  fighting  for  the  surgeons  to  be  able  to 
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afford  speedy  help  to  the  wounded,  and  at  the  same  time  such  as 
to  ensure,  as  far  as  practicable,  protection  both  to  the  surgeons 
and  their  patients  against  risk  of  injury  from  shot.  In  siege 
operations,  among  British  troops  similar  assistance  is  afforded 
by  surgeons  stationed  at  fixed  places,  generally  shot-proof, 
constructed  in  the  trenches;  among  French  troops  by  flying 
field-hospitals,  '  ambulances  volantes,'  placed  in  suitable  shel- 
tered spots  in  the  ravines  or  roads  leading  down  to  them. 

The  provisional  treatment  should  be  of  the  simplest  kind, 
and  chiefly  directed  to  the  prevention  of  additional  injury  dur- 
ing the  passage  to  the  '  second  line  of  surgical  assistance  ' 
or  field-hospital,  where  complete  and  accurate  examination  of 
the  nature  of  the  wound  can  alone  be  made,  and  where  the 
patient  can  remain  at  rest  after  being  subjected  to  the  re- 
quired treatment.  The  removal  of  any  missiles  or  foreign 
bodies  which  may  be  readily  obvious  to  sight  or  touch;  the 
application  of  a  piece  of  lint  to  the  wound ;  the  arrangement 
of  any  available  support  for  a  broken  limb ;  protection  against 
dust,  cold,  or  other  objectionable  circumstances  likely  to 
occur  in  the  transit ;  if  '  shock '  exist,  the  administration 
of  a  little  wine,  aromatic  ammonia,  or  other  restorative,  in 
water ;  these  and  other  such  acts  of  primary  attention,  require 
little  time  for  their  execution,  and  may  prove  sources  of  great 
comfort  and  much  service  to  a  wounded  patient.  If  hEsmorrhage 
exist  from  injury  to  a  large  vessel,  it  must  of  course  receive  the 
surgeon's  first  and  most  earnest  care.  He  should  not  trust  to 
the  pressure  of  a  tourniquet,  but  secure  it  at  once  by  ligature. 
Without  this  safeguard  during  the  transport,  and  while  in  the 
hands  of  uneducated  attendants,  the  life  of  the  wounded  man 
might  be  endangered,  either  from  debility  consequent  upon 
gradual  loss  of  blood,  or  from  sudden  fatal  haemorrhage.  It 
has  been  recommended  by  some  surgeons  that  all  attendants 
whose  duties  consist  in  carrying  the  wounded  from  a  field  of 
battle  should  be  directed,  when  bleeding  is  observed,  to  place  a 
finger  in  the  wound  and  keep  it  there  during  the  transport, 
until  the  aid  of  a  surgeon  is  obtained.  The  precise  spot  where 
compression  by  the  finger  is  wanted,  and  the  degree  of  pressure 
necessary,  wiU  be  quickly  made  manifest  to  the  sight  by  the 
effects  on  the  flow  of  blood.  This  practice  has  been  extensively 
followed  in  some  armies,  and  it  seems  to  be  open  to  less 
objection  than  the  use  of  tourniquets  by  men  whose  knowledge 
of  their  proper  application  must  often  be  exceedingly  limited. 
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On  arrival  at  the  field-hospital,  where  comparative  leisure 
and  absence  of  exposure  afford  means  of  careful  diagnosis  and 
definitive  treatment,  the  following  are  the  points  to  be  attended 
to  by  the  surgeon  :  firstly,  examination  and  exploration  of  the 
wound,  with  a  view  to  obtaining  a  correct  knowledge  of  its 
nature  and  extent ;  secondly,  removal  of  any  foreign  bodies 
which  may  have  lodged ;  thirdly,  adjustment  of  lacerated 
structures ;  and,  fourthly,  the  application  of  the  necessary 
dressings. 

The  diagnosis  should  be  established  as  early  as  possible  after 
the  arrival  of  the  patient  at  the  field-hospital.  An  examination 
of  the  wound  can  then  be  made  with  more  ease  to  the  patient 
and  more  satisfactorily  to  the  surgeon,  than  at  a  later  period. 
Not  only  is  the  sensibility  of  the  parts  adjoining  the  track  of 
the  ball  numbed,  but  there  is  less  swelling  to  interfere  with  the 
examination,  so  that  the  amount  of  disturbance  effected  among 
the  several  structures,  and  the  lodgment  of  any  foreign  bodies 
among  them,  are  more  obviously  apparent.  The  importance  of 
making  a  complete  examination  of  the  wound  at  this  early 
period  canxiot  be  overrated. 

One  of  the  earliest  rules  for  examining  a  gun-shot  wound,  is 
to  place  the  patient,  as  nearly  as  can  be  ascertained,  in  a  posi- 
tion similar  to  that  in  which  he  was  in  relation  to  the  missile 
at  the  time  of  being  struck  by  it.  In  almost  every  instance  the 
examination  will  be  facilitated  by  attention  to  this  precept. 
Occasionally  it  will  at  once  indicate  the  probability  of  injury  to 
the  surface  of  a  bone,  to  joints,  or  other  important  structures, 
in  cases  where  the  mutual  relations  of  the  wounds  of  entrance 
and  exit,  in  either  the  erect  or  horizontal  posture  of  the  body, 
would  lead  to  no  such  information.  Injury  to  nerves,  inducing 
paralysis  ;  contusions  of  blood-vessels,  liable  to  lead  to  secondary 
hsemorrhage  or  gangrene,  may,  without  sufficient  circumspec- 
tion in  this  respect,  be  overlooked  on  the  patient's  first  admis- 
sion to  hospital. 

When  only  one  opening  has  been  made  by  a  ball,  it  is  to  be 
presumed  that  it  is  lodged  somewhere  in  the  wound,  and  search 
must  be  made  for  it  accordingly.  But  even  where  two  openings 
exist,  and  evidence  is  afforded  that  these  are  the  apertures  of 
entrance  and  exit  of  the  projectile  itself,  examination  should 
still  be  made  to  detect  the  pi^esence  of  other  foreign  bodies. 
Portions  of  clothing,  and,  as  has  already  been  mentioned,  other 
harder  substances,  are  not  unfrequently  carried  into  a  wound  by 
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a  bullet ;  and,  though  it  itself  may  pass  out,  these  may  remain 
behind,  either  from  being  diverted  from  the  straight  line  of  the 
wound,  or  from  becoming  caught  and  impacted  in  the  fibrous 
tissues  through  which  the  ball  has  passed.  The  inspection  of 
the  garments  worn  over  the  part  wounded  may  often  serve  as  a 
guide  in  determining  whether  foreign  bodies  have  entered  or 
not,  and  if  so,  their  kind,  and  thus  save  time  and  trouble  in  the 
examination  of  the  wound  itself. 

Of  all  instruments  for  making  a  complete  examination  of  a 
gun-shot  wound,  as  well  as  for  exploring  for  foreign  bodies  which 
may  be  lodged  in  it,  the  finger  of  the  surgeon  is  the  most  appro- 
priate. By  its  means  the  direction  of  the  wound  can  be  ascer- 
tained with  least  disturbance  of  the  several  structures  through 
which  it  takes  its  course.  If  bones  are  fractured,  the  number, 
shape,  length,  position,  and  degree  of  looseness  of  the  fragments 
may  be  more  readily  observed.  Exploration  by  a  finger  will 
establish  the  fact  of  a  joint  being  opened  in  cases  where  the 
injury  to  the  articulation  would  have  remained  a  matter  of  doubt 
if  a  probe  had  been  used  instead.  When  foreign  bodies  are 
lodged,  not  only  is  their  presence  more  obvious  to  the  finger 
direct  than  through  the  agency  of  a  probe,  or  other  metallic  in- 
strument, but  by  its  means  intelligence  of  their  qualities  is  also 
communicated.  A  piece  of  cloth  lying  in  a  wound  is  recognised 
at  once  by  a  finger ;  while,  saturated  with  clot,  as  it  is  under 
such  circumstances,  it  will  probably  be  mistaken  for  some  of  the 
natural  soft  parts  by  any  other  mode  of  examination.  The  index- 
finger  naturally  occurs  as  the  most  convenient  for  this  employ- 
ment ;  but  the  opening  through  the  skin  and  fascia  made  by  a 
rifle-ball  of  small  diameter,  is  sometimes  too  contracted  to  admit 
of  its  free  entrance,  and  in  this  case  the  substitution  of  the  little 
finger  will  probably  answer  all  the  purposes  intended.  When 
the  finger  cannot  reach  sufficiently  far,  owing  to  the  depth  of  the 
wound,  the  examination  for  foreign  bodies  is  often  facilitated  by 
pressing  the  soft  parts  from  an  opposite  direction  towards  the 
finger-end. 

If  the  finger  fail,  even  when  the  soft  parts  have  been  approxi- 
mated, as  described,  and  if  the  lodgment  of  a  projectile  be  still 
suspected,  we  are  compelled  to  make  further  exploration  by  other 
means.  Under  ordinary  circumstances  a  long  silver  probe,  that 
admits  of  being  bent  by  the  hand  if  required,  is  perhaps  the  best 
substitute  for  the  finger.  Elastic  bougies  or  catheters  are  apt  to 
become  curled  among  the  soft  parts,  and  do  not  convey  to  the 
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sense  of  touch  the  same  amount  of  information  as  metallic  in- 
strviments  do.  The  probe  should  be  employed  with  great  nicety 
and  care,  for  it  may  inflict  injury  on  vessels  or  other  structures 
which  have  escaped  from  direct  contact  with  the  ball,  but  have 
returned,  by  their  elasticity,  to  the  situations  from  which  they 
had  been  pushed  or  drawn  aside  during-  its  passage.  Nelaton's 
test-probe,  in  which  a  small  knob  of  biscuit  china  is  prepared 
for  taking  an  impression  of  lead  or  rust,  on  being  rubbed  against 
a  leaden  or  iron  projectile  ;  Lecompte's  stylet-pince,  in  which 
an  arrangement  exists  for  nipping  off  and  bringing  away  a 
minute  fragment  of  a  supposed  foreign  body  for  observation ; 
electric  indicators,  such  as  Rhumkorf 's  apparatus,  or  the  more 
iQodern  appliance  of  Mr.  De  Wilde,  in  which  contact  with  metal 
at  the  bottom  of  a  wound  is  notified  by  the  sound  of  a  bell ; 
these  and  other  such  exploring  instruments  are  chiefly  useful 
in  solving  questions  of  lodgment  in  chronic  cases  of  gun-shot 
wounds.  Such  appliances  can  rarely  be  required  in  the  cases 
which  come  before  military  surgeons  in  field-hospitals. 

The  directions  just  given  for  examining  wounds  to  detect 
lodgment  of  foreign  bodies  ajjply  more  particularly  to  such  as 
penetrate  the  extremities,  or  extend  superficially  in  other  parts 
of  the  body ;  where  a  missile  has  entered  any  of  the  important 
cavities,  search  for  it  is  not  to  be  made,  but  the  surgeon's  at- 
tention is  to  be  directed  to  matters  of  more  vital  importance  to 
be  hereafter  noticed. 

As  soon  as  the  site  of  lodgment  of  a  ball  or  other  foreign  body 
is  ascertained,  as  a  general  rule,  it  should  be  removed.  If  it  be 
lying  within  reach  from  the  wound  of  entrance,  it  should  be  ex- 
tracted through  this  opening  by  means  of  some  of  the  various 
instruments  devised  for  the  purpose.  In  case  of  a  leaden  bullet, 
Coxeter's  Extractor,  corresponding  with  Baron  Percy's  instru- 
ment for  the  same  purpose,  and  consisting  of  a  scoop  for  holding, 
and  central  pin  for  fixing,  the  bullet,  has  been  found  a  very  con- 
venient appliance,  from  the  comparatively  limited  space  required 
for  its  action.  Insti-uments  of  two  blades,  or  scooj)S,  with  ordi- 
nary hinge  action,  dilate  the  track  of  the  wound  injuriously 
before  a  foreign  body  can  be  grasped  by  them ;  but  when  the 
blades  are  capable  of  being  inserted  separately,  and  then  of 
being  united,  after  the  manner  of  midwifery  forceps,  this  objec- 
tion is  obviated,  and  they  are  then  very  serviceable  for  removing 
small  iron  balls,  fragments  of  shells,  and  similar  hard  j^rojectiles. 

The  way  to  the  removal  of  a  bullet  may  often  be  smoothed  by 
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judiciously  clearing  away  the  fibres  among  which  it  is  lodged, 
during  the  digital  examination ;  and  sometimes,  by  means  of 
the  finger  hi  the  wound,  and  external  pressure  of  the  surround- 
ing parts,  the  projectile  may  be  brought  near  to  the  aperture  of 
entrance,  so  that  its  extraction  is  still  further  facilitated.  Such 
foreign  substances  as  pieces  of  cloth  can  usually  be  brought  out 
by  the  finger  alone,  or  by  pressing  them  between  the  finger  and 
a  silver  probe  inserted  for  the  purpose.  Sometimes  a  long  pair 
of  dressing  forceps,  guided  by  the  finger,  is  found  serviceable 
for  effecting  this  object.  Caution  must  of  course  be  used,,  inc 
employing  forceps  in  this  way  where  the  foreign  substance  is'out 
of  sight,  and  of  such  a  quality  that  the  soft  tissues  may  be  mis- 
taken for  it.  It  does  not  often  happen  that  it  is  necessary  to 
enlarge  the  open,ings  of  wounds  to  remove  balls,  although  a 
certain  amount  of  constriction  of  the  skin  may  be  expected  from 
the  addition  of  the  instrument  employed  in  the  extraction ;  but 
if  much  resistance  is  offered  to  their  passage  out,  it  is  better  to 
divide  the  edges  of  the  fascia  and  skin  to  the  amount  of  enlarge- 
ment required,  than  to  use  force.  In  removing  fragments'' of 
shells,  the  fascia  and  skin  have  almost  invariably  to  be  divided, 
sometimes  to  a  considerable  extent. 

In  removing  slugs,  stones,  and  other  irregularly-shaped 
bodies,  the  surgeon  cannot  be  too  guarded  in  arranging  that 
the  fragment  is  drawn  away  with  its  long  axis  in  line  with  the 
track  of  the  wound.  By  proper  care  in  this  respect,  much 
mjury  to  adjoining  structures  may  be  avoided.  This  rule 
speciaUy  applies  to  modern  elongated  bullets,  some  of  which 
have  a  long  diameter  of  an  inch  and  a  quarter  or  upwards,  with 
a  short  diameter  of  only  four-tenths  of  an  inch  ;  with  a  round 
bullet  no  attention  is  necessary  as  to  its  extraction  in  any  par- 
ticular direction. 

When  the  foreign  body  has  not  completely  perforated,  but  is 
felt  to  be  lying  near  the  surface  of  a  part  at  some  distance  away 
from  the  wound  of  entrance,  an  incision  must  be  made  for  its 
extraction.  Before  using  the  knife,  the  substance  to  be  removed 
should  be  fixed  in  situ,  by  pressure  on  the  surrounding  parts. 
In  the  instance  of  a  round  ball,  the  incision  through  the  skin 
and  fascia  should  be  carried  beyond  the  length  of  its  diameter ; 
an  addition  of  half  a  diameter  is  usually  sufficient  to  admit  of 
the  easy  extraction  of  the  ball. 

When  cylindro-conoidal  bullets  lodge  in  one  of  the  extremities 
m  the  manner  described,  it  will  very  generally  be  found  that 
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the  base  of  the  bullet  presents  itself  toward  the  surface,  owing 
to  its  having'  made  a  partial  revolution  upon  one  of  its  short  axes 
while  traversing  the  limb,  and  an  incision  of  proportionate  length 
should  be  made  for  its  removal. 

If  balls  are  impacted  in  bone,  as  occasionally  happens  in  the 
spongy  heads  of  some  bones,  in  the  bones  of  the  pelvis,  and, 
though  rarely,  in  portions  of  the  shafts  of  long  bones,  they 
should  equally  be  removed.  The  fact  is  now  fully  established 
that,  although  in  a  few  isolated  cases  balls  remain  lodged  in 
bones  without  sensible  inconvenience,  in  the  majority  the  lodg- 
ment leads  to  such  disease  of  the  bony  structure  as  to  entail 
troublesome  abscesses,  and  if  it  be  in  a  bone  of  one  of  the 
extremities,  eventually  to  necessitate  amputation.  If  the  bullet 
be  sujierficially  lodged,  its  removal  can  be  effected  by  means  of 
a  steel  elevator,  of  convenient  size  ;  or,  should  this  fail  from  the 
ball  being  too  firmly  impacted,  a  thin  layer  of  the  bone  on  one 
side  of  the  ball  may  be  gouged  away,  when  a  better  purchase 
will  be  obtained  for  the  elevator,  and  its  action  be  thereby 
facilitated.  If  the  impaction  be  deep  and  it  be  a  leaden  bullet, 
the  '  tire-fond '  screw,  which  is  much  used  by  French  military 
surgeons,  or  Luer's  sharp-pointed  bullet-forceps  which  bite 
into  and  secure  a  most  firm  grasp  of  the  object,  will  best  accom- 
plish the  extraction.  The  lodgment  of  balls  even  in  the  can- 
cellous apophyses  of  bones  will  not  often  occur  without  exten- 
sive fracture  where  rifle-balls  strike  with  force,  but  will  still 
happen  when  their  momentum  is  much  diminished. 

Whatever  reason  there  may  be,  however,  for  concluding  that 
a  ball  or  other  foreign  body  has  lodged  in  a  wound,  if,  after  a 
moderate  amount  of  manual  examination,  and  observations 
made  in  varied  postures  of  the  part  of  the  body  supposed  to  be 
implicated,  after  attention  has  been  given  to  indications  derived 
from  the  patient's  sensations,  effects  of  pressure  upon  or  injury 
to  nerves,  and  to  all  other  circumstances  which  may  lead  to 
information — if  after  all  these  steps  have  been  taken  the  site 
of  the  lodgment  be  not  ascertained,  the  search  should  not  be 
unreasonably  persevered  in  to  the  distress  of  the  patient.  And 
even  if  the  site  of  lodgment  be  ascertained,  if  the  removal  of 
the  foreign  body  can  only  be  effected  by  violence,  or  by  severe 
and  extensive  incisions,  or  if  there  is  danger  of  wounding  im- 
portant orgaiis  in  trying  to  reach  it,  the  attempts  at  extraction 
should  not  in  ordinary  cases  be  continued.  In  short,  al- 
though immediate  extraction  of  a  bullet  is  the  rule,  it  is  not 
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to  be  folloAved  beyond  reasonable  limits  or  at  all  hazards. 
Either  during  the  process  of  suppuration,  by  some  accidental 
muscular  contraction  or  by  gradual  approach  toward  the  sur- 
face, its  escape  may  be  eventually  effected  without  such  risks  ; 
or,  if  of  a  favourable  form,  and  if  not  in  contact  with  nerve, 
bone,  or  other  important  organ,  it  may  become  encysted, 
and  remain  without  causing  either  pain  or  mischief.  John 
Hunter  has  recorded,  in  his  treatise  on  gun-shot  wounds,  that 
the  practice  of  searching  after  a  ball,  broken  bones,  or  any 
other  extraneous  bodies,  was  then  in  a  great  measure  given  up 
from  experience  of  the  little  harm  caused  by  them  when  at  rest 
and  not  in  a  vital  part ;  and  he  himself  advises,  even  when  a  ball 
can  be  felt  beneath  skin  that  is  sound,  that  it  should  be  let  alone, 
chiefly  on  the  ground  that  two  wounds  are  more  objection- 
able than  one,  and  that  the  extent  of  inflamed  surface  is  propor- 
tionably  increased  by  incision.  More  extensive  experience  has 
shown,  that  not  only  is  the  risk  of  subsequent  ill  results  greater 
in  those  cases  where  foreign  bodies  remain  lodged  than  when 
they  have  been  cut  out,  but  also  that  the  advantages  of  second 
opening,  for  the  escape  of  the  necessary  sloughs  and  discharges, 
greatly  preponderate  over  the  disadvantages  connected  with  it 
as  regards  the  additional  extent  of  injured  surface.  The 
advantage  also  of  the  satisfaction  to  the  mind  of  a  patient  from 
whom  a  ball  has  been  removed  must  not  be  overlooked ;  for  men 
suffering  from  gun-shot  wounds  are  invariably  rendered  uneasy 
by  a  vague  apprehension  of  danger,  for  some  time  after  the  injuryy 
if  the  missile  has  remained  undiscovered. 

In  the  majority  of  gun-shot  wounds,  early  care  and  attention 
will  sufiBce  to  effect  the  removal  of  any  foreign  bodies  lodged  in 
them,  and,  as  soon  as  this  has  been  accomplished,  whenever 
a  wound  has  been  accompanied  with  much  laceration  and  dis- 
turbance of  the  parts  involved  in  the  injury,  the  next  point  to 
attend  to  is  to  readjust  and  secure  the  disjoined  structures  as 
nearly  as  possible  in  their  normal  relations  to  each  other.  The 
simplest  means — strips  of  adhesive  plaster,  light  pledgets  of 
moist  lint,  a  linen  roller,  favourable  position  of  the  limb  or  part 
of  the  body  wounded— should  be  adopted  for  this  purpose. 
Pressure,  weight,  and  warmth  should  be  avoided  as  much  as 
possible  in  these  applications,  consistent  with  the  end  in  view. 
It  must  not  be  forgotten,  in  thus  bringing  the  parts  together, 
that  the  purpose  is  not  to  obtain  union  by  adhesion,  which 
cannot  under  ordinary  circumstances  be  looked  for,  but  simply 
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to  prevent  avoidable  initation  and  mal-position  of  j)arts,  during 
the  subsequent  stages  of  cure  by  granulation  and  cicatrisation. 
In  all  gun-shot  wounds,  much  discomfort  to  the  patient  is  pre- 
vented by  carefully  sponging  away  all  blood  and  clot  from  the 
surface  adjoining  the  wound,  and  by  adopting  measures  to  pre- 
vent its  spreading  again  in  consequence  of  oozing.  This  can 
be  readily  done  with  the  aid  of  a  little  warm  water  and  proper 
management  when  the  wound  is  first  dressed,  but  can  only  be 
accomplished  with  considerable  inconvenience  after  the  thin 
clots  have  become  hard  and  firmly  adherent  to  the  skin. 

In  simple  penetrating  wounds,  and  in  lacerated  wounds  after 
the  torn  structures  have  been  brought  into  proper  apposition, 
the  dressing  usually  employed  in  military  practice  is  moistened 
lint.    If  clean  water  cannot  be  obtained,  as  sometimes  happens 
in  the  field,  or  lint  is  scarce,  a  small  piece  of  cotton  or  linen  cloth 
dipped  in  'oil  and  covered  with  oiled  silk,  and  the  application  of 
a  bandage  afterwards,  form  the  most  convenient  substitute.  But 
water  and  lint  being  in  abundance,  the  latter  should  be  kept 
moist,  either  by  the  renewed  application  of  water  dropped  upon 
it,  or  by  preventing  evaporation  by  covering  it  with  oiled  silk. 
The  sensations  of  the  patient  may  be  consulted  in  the  selection 
of  either  of  these,  and  climate  and  temperature  will  be  often 
found  to  determine  the  choice.   In  hot  climates  cold  applications 
are  the  more  grateful,  and  by  checking  the  amount  of  inflam- 
matory action  and  circumscribing  its  extent  are  usually  the 
more  advantageous.    M.  Yelpeau,  and  other  French  surgeons, 
have  strongly  recommended  the  use  of  linseed-meal  poultices, 
above  all  wet  linen  applications  ;  they  are  almost  abandoned 
in  English  practice.    Charpie  is  still  extensively  employed  in 
French  military  hospitals.  M.  Baudens  and  Dr.  Stromeyer  have 
strongly  recommended  the  topical  application  of  ice,  placed  in 
bladders ;  others,  the  continued  irrigation  of  the  wound  with 
tepid  watfr.    These  remedies,  especially  the  latter,  are  very 
valuable  in  particular  cases,  but  the  means  of  applying  them  are 
rarely  available  in  the  military  hospitals  where  gun-shot  wounds 
are  ordinarily  treated  in  their  early  stages.    In  fixed  hospitals 
they  can  be  employed  with  facility,  and  with  the  best  results. 

When  suppurative  action  has  been  fully  established,  the 
surgeon  must  be  guided  by  the  general  rules  applicable  to  all 
other  suppurating  wounds  and  sores.  It  will  be  evident  on 
reflection  thai!  especial  care  is  necessary  to  obviate  the  accumu- 
lation and  burrowing  of  pus  in  bullet  wounds,  which  are  usually 
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both,  deep  and  narrow,  and  in  which  the  areolar  connections  of 
many  different  parts  are  opened  by  the  projectile  in  its  course. 
Extended  abscesses,  and  sinuses,  are  not  unfrequent  results  of 
want  of  sujSicient  caution  in  this  regard.  If  much  tumefaction 
of  muscular  tissues  beneath  fasciae  occurs,  or  abscesses  form  in 
them,  free  incisions  should  be  at  once  made  for  their  relief.  In 
a  wound  where  the  communication  between  the  apertures  of 
entrance  and  exit  is  tolerably  direct,  occasional  syringing  with 
tepid  water  is  soothing  to  the  feelings  of  the  patient,  and  is  use- 
ful by  removing  discharges  and  any  fibres  of  cloth  which  may  be 
lying  in  the  course  of  the  wound.  Weak  astringent  solutions 
are  occasionally  employed  in  a  similar  way  after  all  excessive 
inflammation  has  subsided,  with  a  view  to  improving  the  condition 
of  the  sore  surface,  and  exciting  a  more  vigorous  action  in  the 
process  of  granulation.  On  the  Continent  the  use  of  a  watery 
solution  of  the  perchloride  of  iron  has  been  greatly  extolled  for 
this  purpose.  The  permanganate  of  potash,  or  Condy 's  solution, 
has  also  been  found  to  be  a  valuable  adjunct  in  the  dressing  of 
gun-shot  wounds,  for  the  purpose  of  destroying  the  offensive 
odours  which  accompany  the  discharges  from  some  of  them. 
After  the  principal  battles  in  the  Italian  campaign  of  1859,  and 
again  in  Mexico,  carbolic  acid,  under  the  name  of  phenic 
acid,  was  employed  for  similar  purposes  in  some  of  the  French 
military  hospitals.  The  observations  which  have  now  been 
made  of  the  effects  of  this  acid,  when  applied  to  wounds  in  such 
a  manner  as  thoroughly  to  exclude  the  access  of  air  in  its 
ordinary  condition,  seem  to  show  that  it  will  not  only  equally 
well  answer  all  the  objects  attained  by  the  use  of  the  perman- 
ganate of  potash,  but  that  it  will  accomplish  many  other  results 
of  an  important  nature,  as  regards  military  hospitals,  consider- 
ing the  condition  in  which  they  are  usually  found  to  be  under 
the  circumstances  of  warfare.  The  undoubted  property  which 
this  agent  possesses  of  diminishing  the  amount  of  suppuration, 
its  antiseptic  powers,  and  particularly  the  important  quality 
attributed  to  it  of  preventing  the  occurrence  of  erysipelas  and 
hospital  gangrene  in  wards  appropriated  to  surgical  cases,  will 
make  it  of  all  others  the  most  valuable  remedial  agent  as  a 
iocai  dressing  that  can  be  employed,  in  military  hospitals  con- 
taining many  patients  with  suppurating  and  sloughing  gun-shot 
jwounds. 

Under  all  circumstances,  the  strictest  attention  to  cleanliness, 
the  regular  and  complete  removal  of  all  foul  dressings,  and 
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free  aeration  of  the  wards,  are  essentially  necessary,  both  for  the 
comfort  and  general  well-being  of  patients  with  gun-shot  wonnds, 
as  well  as  to  allow  the  granulating  process  of  repair  in  the 
wounds  to  go  on  healthily  and  without  interruption.  It  cannot 
be  expected  that  without  these  hygienic  requisites,  the  serious 
evils  which  result  from  the  accumulation  and  dissemination  of 
noxious  ejBEluvia,  in  places  where  many  patients  with  sloughing 
and  suppurating  wounds  are  gathered  together,  can  be  averted 
by  any  amount  of  disinfecting  or  antiseptic  agents.  In  tropical 
climates,  and  in  field-hospitals  in  mild  weather,  where  many 
wounded  are  congregated,  flies  propagate  with  wonderful 
rapidity,  and  the  utmost  care  is  necessary  to  prevent  the 
deposit  of  ova  and  generation  of  larvse  in  the  openings  of  gun- 
shot wounds,  especially  while  sloughs  are  in  process  of  separa- 
tion. Cloths  dipped  in  weak  solutions  of  creasote,  lotions 
containing  oil  of  turpentine  and  camphor,  and  other  similar 
applications,  have  been  employed  to  avert  this  repulsive  com- 
plication of  gun-shot  wounds,  when  these  insects  have  abounded 
in  great  numbers. 

It  was  once  the  custom  to  enlarge  the  orifices  of  gun-shot 
wounds  by  incision ;  and  sometimes  not  merely  the  openings, 
but  also  the  walls  of  the  tracks  tunnelled  by  bullets.  The 
opinions  held  by  the  older  surgeons  respecting  the  nature  of 
these  injuries,  already  briefly  adverted  to  in  the  historical  re- 
marks on  the  subject,  sufficiently  explain  their  object  in  making 
these  incisions,  namely,  to  convert  what  they  regarded  as 
poisoned  into  simple  wounds.  Even  so  late  as  1792,  Baron 
Percy,  in  his  Manuel  du  Chirurgien  d'Armee,  writes,  '  The  first 
indication  of  cure  is  to  change  the  nature  of  the  wound  as 
nearly  as  possible  into  an  incised  one.'  The  treatment  by  in- 
cision continued  even  after  the  idea  that  gun-shot  wounds  were 
poisoned  wounds  had  been  exploded,  the  advocates  for  the  prac- 
tice arguing  that  it  was  necessary  to  obviate  tension,  and  pre- 
vent strangulation  of  neighbouring  tissues  by  tumefaction,  on 
inflammation  arising  in  the  track  of  a  projectile.  This  practice 
retained  such  a  hold  in  France  that  French  surgeons  usually 
still  consider  it  necessary  to  discuss  the  merits  or  otherwise  of 
'  debridement '  of  gun-shot  wounds  ;  opinion  among  Continental 
surgeons,  however,  now  appears  to  be  almost  universally 
opposed  to  the  practice.  English  surgeons  generally  discarded 
it  after  the  arguments  urged  by  John  Hunter  against  it,  just 
about  the  same  date  as  Baron  Percy  wrote,  excepting  only  in 
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cases  where  it  is  required  to  allow  of  the  extraction  of  some 
extraneous  body  ;  to  secure  a  wounded  artery  ;  to  replace  parts 
in  their  natural  situation,  as  in  protrusion  of  viscera  in  wounds 
of  the  abdomen  ;  or,  '  in  short,  when  anything  can  be  done  to 
the  part  wounded,  after  the  opening  is  made,  for  the  present 
relief  of  the  patient,  or  thef  uture  good  arising  from  it.' 

During  the  late  war  of  the  rebellion  in  the  United  States, 
Professor  Chisholm  of  South  Carolina  introduced  a  plan  of 
incising  the  orifices  of  gun-shot  wounds  with  a  different  object 
from  that  of  the  practice  of  '  debridement.'  He  pared  the  edges 
of  the  wound  in  such  a  way  as  to  prepare  them  for  union  by 
adhesion,  and  thus  sought  to  convert  the  open  into  a  subcuta- 
neous wound.  His  plan,  which  was  designated  '  the  new 
method  of  rapidly  healing  gun-shot  wounds,'  was  tried  to  a 
limited  extent  in  the  British  army  in  New  Zealand  during  the 
recent  Maori  war,  but  was  not  attended  with  success.* 

The  constitutional  treatment  of  a,  patient  with  an  ordinary 
gun-shot  wound,  uncomplicated  with  injury  to  bone  or  structures 
of  first  importance,  should  be  very  simple.  The  avoidance  of  all 
irregularity  in  habits  tending  to  excite  febrile  symptoms  or  to 
aggravate  local  inflammation,  attention  to  the  due  performance 
of  the  excretory  functions,  and  support  of  the  general  strength, 
are  chiefly  to  be  considered.  Bleeding,  with  a  view  to  prevent  the 
access  of  inflammation  in  such  cases,  is  now  never  practised,  as 
formerly,  by  English  surgeons.  The  diet  should  be  nutritious, 
but  not  stimulating.  A  pure  fresh  atmosphere  is  a  very  impor- 
tant ingredient  among  the  means  of  recovery.  If  from  previous 
habits  of  the  patient,  or  from  circumstances  to  which  he  is  un- 
avoidably exposed,  the  local  inflammation  becomes  aggravated, 
topical  depletion  by  leeches,  saline  and  antimonial  medicines, 
with  strict  rest  of  the  injured  part,  should  be  had  recourse  to,  the 
extent  being  regulated  by  the  circumstances  of  each  case.  In 
instances  such  as  these,  when  the  inflammation  has  become 
diffused,  the  purulent  secretion  seldom  confines  itself  to  the 
track  of  the  wound,  but  is  apt  to  extend  among  the  areolar 
connections  of  the  neighbouring  muscles ;  and  if  the  cure  be 
protracted,  attention  will  be  necessary  to  prevent  the  formation 
of  sinuses.  If  a  tendency  to  stiffness  or  contractions  is  exhi- 
bited, attempts  must  be  made  to  counteract  it  by  passive  motion 


*  A  report  on  this  subject  will  be  found  at  page  523  of  vol.  vii.  of  the  Army 
Medical  Reports.    London,  1867. 
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and  friction,  witli  appropriate  liniments  ;  if  oedema  and  debility 
remain  in  a  limb  after  the  wound  is  healed,  the  cold-water 
douche  will  be  found  to  be  one  of  the  most  efficient  topical 
remedies.  In  French  practice,  the  administration  of  a  chaly- 
beate tincture,*  as  a  tonic,  or  diluted  as  an  injection,  in  wounds 
threatening  to  assume  an  unhealthy  character,  is  very  highly 
praised.  It  is  stated,  that  under  the  conjoined  employment  of 
this  remedy  internally  and  externally,  in  wounds  of  a  pallid 
unhealthy  aspect,  accompanied  by  nervous  irritability  and 
symptoms  of  approaching  pyaemia,  the  granulations  have  re- 
sumed a  red  and  healthy  appearance,  and  the  general  state  of 
health  has  become  rapidly  favourable. 

Progress  of  cure. — Simple  flesh-wounds  from  gun-shot  usually 
heal  in  five  or  six  weeks.  In  the  course  of  the  first  day  the 
part  wounded  becomes  stiff,  slightly  swelled,  tender,  a  slight 
inflammatory  blush  surrounds  the  apertures  through  which  the 
missile  has  passed,  and  a  slight  serous  exudation  escapes  from 
them.  Suppuration  commences  on  the  third  or  fourth  day, 
and  in  about  ten  days  or  a  fortnight  the  sloughs  are  thrown  ofiF. 
Granulation  now  progresses,  more  or  less  quickly  according  to 
the  health  and  vigour  of  the  patient's  constitution.  The  open- 
ing of  exit  is  usually  the  first  closed.  When  the  wound  is 
complicated  with  unfavourable  circumstances,  whether  inducing 
in  the  patient  a  condition  of  asthenia,  or  leading  to  excess  of 
inflammatory  action,  the  progress  of  the  cure  may  be  extended 
over  as  many  months,  as,  under  favourable  circumstances,  weeks 
are  occupied  in  the  process. 

GUN-SHOT  WOUNDS  IN  SPECIAL  EEGIONS  OP 
THE  BODY. 

The  circumstances  connected  with  wounds  in  particular  situa- 
tions of  the  body,  or  in  particular  organs,  are  in  many  respects 
common  to  injuries  from  other  causes  than  gun-shot ;  and  in  the 
following  remarks  the  attention  is  chiefly  drawn  to  those  lead- 
ing peculiarities  which  constantly  demand  the  consideration  of 
the  army  surgeon,  and  which  spring  either  from  the  nature  of 
gun-projectilesy'  or  from  the  conditions  under  which  this  branch 
of  surgical  practice  has  for  the  most  part  to  be  pursued. 


*  Perchlorure  de  fer,  30  drops,  two  or  three  times  daily  as  a  tonic,  and 
diluted  with  six  parts  of  water  as  an  injection. 
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Gun-shot  Wounds  of  the  Head. 

"No  injuries  met  with  in  war  require  more  earnest  and  careful 
observation,  a  more  guarded  prognosis,  or  more  caution  in  their 
treatment  than  wounds  of  the  head.    The  vital  importance  of 
the  brain ;  the  readiness  with  which  violent  concussions,  as  well 
as  more  obvious  lesions,  can  be  inflicted  on  it,  indirectly  as  well 
as  directly,  by  gun-shot  projectiles;  the  varied  symptoms  which 
accompany  the  injuries  to  which  this  organ  may  be  subjected ; 
the  difficulty  which  so  frequently  exists  in  tracing  out  their 
exact  causes ;  the  many  complications  which  may  arise  in  con- 
sequence of  them  ;  the  sudden  changes  in  condition  of  patients 
which  not  unfrequently  occur  without  any  previous  warning ; — ■ 
all  these  are  circumstances  which  will  keep  a  prudent  surgeon 
who  has  charge  of  these  wounds  continually  on  the  alert  while 
they  remain  under  his  care.    Injuries  of  this  class,  the  most 
slight  in  appearance  at  their  onset,  not  unfrequently  prove  most 
grave  as  they  proceed,  from  effusions,  encephalitis  and  its  con- 
sequences, or  from  plugging  of  the  sinuses  by  coagula,  leading 
to  coma,  paralysis,  or  pysemia ;  and  the  converse  sometimes  holds 
good  with  injuries  presenting  at  first  the  most  threatening  as- 
pects, where  due  care  is  taken  to  avert  these  serious  results.  The 
gravity  of  the  case  may  be  modified  by  several  circumstances : — • 
by  the  part  of  the  head  struck,  whether  it  be  upon  some  of  the 
thicker  and  stronger  portions  of  the  skull,  upon  parts  where  the 
diploetic  structure  is  plentiful,  or  on  parts  thin  and  easily  splin- 
tered ;  over  the  situation  of  the  sinuses ;  parts  closely  adjoining 
the  cerebrum ;  the  degree  of  force  possessed  by  the  projectile ; 
its  shape ;  the  angle  at  which  it  has  struck ;  the  age  and  condi- 
tion of  the  patient ;  and  some  other  matters  already  referred  to 
in  the  general  remarks  on  gun-shot  wounds.    Mr.  Guthrie  laid 
down  as  a  rule  that  injuries  of  the  head,  of  apparently  equal 
extent,  are  more  dangerous  on  the  forehead  than  on  the  side  or 
middle  portion,  and  much  less  dangerous  on  the  back  part  than 
on  either  of  the  foregoing ;  and  that  a  fracture  of  the  vertex  is 
infinitely  less  important  than  one  at  the  base  of  the  cranium. 
When  the  injuries  are  caused  by  rifle-balls  coming  into  collision 
with  the  head  at  a  high  rate  of  speed,  however,  these  considera- 
tions respecting  position  are  rarely  of  much  avail,  for  the  usual 
force  of  these  projectiles  is  such  that  the  injury  is  scarcely  ever 
confined  to  the  immediate  neighbourhood  of  the  part  directly 
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struck.  When  caused  by  bullets  whose  velocity  has  been  in  a 
great  degree  spent,  or  by  small  fragments  of  shell,  the  injuries 
may  be  localised,  and  the  accident  of  situation  then  becomes  a 
point  to  be  considered  in  estimating  the  probable  issue  of  any 
particular  case. 

Perhaps  the  most  striking  early  feature  which  first  attracts 
the  notice  of  the  observer  of  gun-shot  wounds  of  the  head  as  they 
occur  in  field  practice,  if  he  has  only  been  accustomed  to  seeing 
wounds  of  the  head  from  violent  blows  as  they  are  met  with  in 
civil  life,  is,  in  the  majority  of  cases,  the  small  amount  of  em'cZew^ 
injury  compared  with  the  amount  of  real  injury.  A  large  pro- 
portion of  the  wounds  of  the  upper  and  side  parts  of  the  head 
which  are  brought  to  civil  hospitals,  present  extensive  bruisings 
and  lacerations,  the  scalp  hanging  down  in  flaps,  the  bone  bared, 
and  complications  such  as  mutilation  of  the  face  and  features, 
with  much  hsemorrhage,  but  after  all  with  comparatively  little 
mischief  of  a  permanent  nature  to  the  encephalon.  The 
majority  of  head  wounds  on  a  field  of  action,  being  caused  by 
small  projectiles,  exhibit  no  such  extensive  disfigurements,  and 
are  accompanied  with  comparatively  little  bleeding;  while  not 
improbably  the  condition  of  a  patient  from  the  effects  of  such  an 
injury  is  as  grave  as  if  his  head  had  been  beaten  by  repeated 
blows  with  a  hammer  or  crushed  by  a  carriage  wheel.  The 
experience  of  the  civil  surgeon  leads  him  to  entertain  the  idea 
of  a  speedily  fatal  issue  only  when  the  usual  evidences  of  deep 
and  extensive  injury  are  obvious  to  sight ;  the  experience  of  the 
military  surgeon  leads  him  always  to  hesitate  in  forming  a 
prognosis,  however  limited  a  gun-shot  injury  may  appear  to  be 
at  first  observation. 

As  regards  more  remote  results,  in  a  considerable  proportion 
of  the  cases  of  direct  wounds  of  the  head  which  are  presented  in 
civil  practice,  the  violence  which  has  caused  the  injury  is  subject 
to  the  restorative  powers  of  the  structures  injured:  the  inflamma- 
tion which  follows  is  of  the  plastic  and  reparative  kind.  On  the 
other  hand,  in  by  far  the  greater  number  of  cases  which  occur 
in  military  practice,  the  violence  which  has  caused  the  injury, 
even  though  not  of  an  immediately  fatal  nature,  is  in  excess  of 
the  restorative  powers  of  the  structures  directly  injured ;  while 
the  concussion  and  contusion  which  at  the  same  time  are  in- 
flicted on  neighbouring  tissues  are  also  so  severe  as  to  cause  the 
inflammation  which  follows  to  be  of  an  unhealing  character — to 
be  productive  of  sloughing,  diffused  meningitis  and  encephalitis, 


or  THE  HEAD. 


157 


the  formation  of  deeply-seated  abscesses,  or  of  long-continued 
purulent  and  sanious  discharges. 

Of  indirect  injuries,  fractures  of  the  base  or  other  parts  of  the 
cranium  by  counterstroke,  such  as  are  caused  by  falls  from  con- 
siderable heights,  and  which  are  of  so  serious  a  nature  in  civil 
hospital  practice,  comparatively  few  examples  are  met  with  in 
military  field  practice.  This  is  only  what  might  be  expected 
from  considering  the  nature  of  the  projectiles  and  forces  by 
which  wounds  of  the  head  are  produced  in  battle. 

The  appearances  presented  externally  by  the  openings  of 
entrance  and  exit  in  the  cranium  after  a  perforating  wound  of 
the  head,  in  the  one  case  by  a  round  ball,  and  in  the  other 
by  a  conoidal  rifle-ball,  are  shown  in  the  following  drawings. 

Fig.  24. 

A  B 


A.  Calv.irium  sho-wing  the  opening  of 
entrance  of  a  round  pistol  ball. 
(From  a  preparation  in  the  Army 
Medical  Department  Museum  at 
Netley.) 


B.  Calvarium  showing  the  opening  of 
exit  of  a  round  pistol  ball.  (From 
the  same  preparation  as  the  ad- 
joining sketch.) 


Eig.  24  is  copied  from  the  calvarium  of  an  ofiicer  who  was 
killed  by  a  large  duelling  pistol-ball.  The  regular  defined 
opening  of  entrance  in  a,  corresponding  with  the  projectile 
itself  in  form  and  size,  is  well  marked,  as  is  also  the  larger 
and  bevelled  aspect  of  the  wound  of  exit  in  b.  The  absence 
of  fissures  is  worthy  of  note. 

The  next  figure.  No.  25,  is  copied  from  the  calvarium  of  a 
soldier  who  was  wounded  in  the  head  by  a  rifle-ball  in  the 
trenches  before  Sebastopol  ia  1855.  The  patient  survived  the 
injury  eight  hours.  As  in  the  former  instance,  the  edges  of 
the  opening  of  entrance  are  sharp  and  defined,  while  that  of 
exit  is  larger  and  more  irregular.  The  bullet  in  this  case  struck 
the  head  obliquely,  and  hence  the  elongated  form  of  the  open- 
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ing,  closely  approximating'  to  the  outline  of  the  conoidal  pro- 
jectile in  one  of  its  longer  diameters.  The  chief  part  of  the 
bone  carried  from  the  entrance  wound  into  the  cranium  was 
again  carried  out  of  the  cranium  through  the  exit  wound 
with  the  bullet,  for  only  a  few  small  spiculse  were  found  inside 
the  cranium  after  death.  This  fact  no  doubt  influenced  the 
size  and  shape  of  the  aperture  of  exit.  The  fissure  joining  the 
two  apertures,  and  the  fissures  radiating  from  the  apertures 
themselves,  indicate  the  great  commotion  to  which  the  wliole 
of  the  wounded  side  of  the  calvarium  has  been  subjected.  The 
greater  amount  of  '  starring  '  at  the  wound  of  exit  is  probably 
in  part  due  to  diminished  momentum  in  the  projectile. 

Fig.  25. 

A  B 


A.  Calvarium  showing  the  apertures 
of  entrance  and  exit  made  by  a 
rifle-ball.  (From  a  ])reparation 
in  the  Army  Medical  Department 
Museum  at  Netley.) 


B.  The  same  calvarium.  The  wound 
of  exit  and  the  long  fitisures  ex- 
tending from  it  are  shown  in  this 
view. 


An  important  point  in  practice  is  that,  when  a  bullet  pene- 
trates the  cranium,  the  condition  of  the  opening  in  the  inner 
table  differs  from  that  in  the  external  table,  inasmuch  as  it 
is  always  larger,  more  jagged  and  irregular  in  outline,  and 
usually  exhibits  several  cracks  proceeding  from  its  margins. 
Sometimes  segments  of  the  inner  table  are  completely  detached 
from  the  neighbourhood  of  the  wound  of  entrance.  The  extent 
to  which  these  conditions  may  exist  varies  considerably  in  dif- 
ferent cases,  and  cannot  be  diagnosed  from  any  external  ap- 
pearances in  the  outer  table.* 


*  This  particular  subject  Las  been  examined  very  fully  by  W.  F.  Teevan, 
F.R.C.S.,  of  the  West  London  lic'^pital.  See  'Experimental  Enquiries  into 
certain  Wounds  of  the  Skull,'  t&c,  by  him,  in  the  Brit,  and  For.  Medico- Chi- 
rwgical  Meview,  for  July  1864  and  July  18(35. 
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Classification. — Wounds  of  the  head  may  be  divided,  for  con- 
venience of  description,  into  wounds  without  fracture  of  bone  ; 
similar  wounds  complicated  with  fracture  of  the  outer,  inner,  or 
of  both  tables,  without  marked  pressure  on  the  encephalon; 
wounds  with  fracture  and  marked  depression;  and,  lastly,  wounds 
with  fracture  and  depression  in  which  the  projectile  has  lodged 
at  the  opening  or  has  passed  into  the  encephalon.  All  these 
varieties  of  wounds,  except  the  last,  may  happen  without  the 
admission  of  air  to  the  parts  most  seriously  injured ;  for  severe 
contusion  of  the  bones  of  the  cranium,  and  fracture,  both  with 
and  without  depression,  occasionally  occur  without  any  oj)en 
woimd  of  the  superficial  investments. 

Wounds  of  the  head  without  fracture  of  hone. — These  may 
consist  of  contusions  without  an  open  wound,  or  may  be  accom- 
panied with  an  open  wound. 

Contusions  of  the  integuments  of  the  cranium  rarely  result 
from  direct  projectiles,  but  are  frequently  met  with  from  those 
of  the  indirect  kind.  The  force  of  a  rifle-ball  must  be  very 
nearly  expended  before  striking  the  head  to  produce  only  an 
injury  of  this  nature.  When  a  soldier  is  brought  to  a  surgeon 
with  a  history  that  he  has  been  struck  by  a  fragment  of  shell, 
a  piece  of  stone  from  a  parapet,  or  some  unknown  projectile, 
especially  when  the  immediate  force  of  the  injury  has  been  partly 
broken  by  the  man's  shako  intervening,  if  no  symptoms  of  com- 
pression exist  and  those  of  concussion  are  moderate  or  passing 
off,  if  on  examination  only  ecchymosis  of  the  scalp  can  be  dis- 
tinguished, the  hope  may  be  entertained  that  the  injury  is 
limited  to  the  obvious  contusion  of  the  integuments.  The 
absence  of  symptoms  of  compression,  together  with  the  history 
of  the  injury,  must  be  the  chief  source  of  belief  that  no  com- 
plication exists,  but  even  these  facts  cannot  be  wholly  relied 
upon  for  indicating  that  no  fracture  has  been  caused  by  the 
blow.  The  diagnosis  of  gun-shot  injuries  of  this  order,  if  the 
contusion  be  severe,  must  always  contain  elements  of  uncer- 
tainty. 

But  contusions  of  the  head,  though  uncomplicated  with 
fracture  and  apparently  slight  in  nature,  when  they  happen 
from  gun-shot,  are  by  no  means  injuries  to  be  lightly  regarded. 
The  amount  of  bruising  obvious  to  sight,  and  the  degree  of  cere- 
bral concussion,  may  have  seemed  trifling,  and  yet  the  remote 
consequences  may  be  serious  enough.    Examples  of  this  are 
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frequently  seen  among  military  invalids.  Soldiers  who  have 
been  so  little  overcome  by  the  effects  of  a  wound  presenting  the 
symptoms  of  one  of  the  kind  under  consideration,  that  they 
have  been  able  to  walk  to  a  field-hospital  and  themselves  to 
give  an  account  of  the  injury  they  have  sustained,  will  some- 
times remain  under  treatment  for  months,  and  eventually  have 
to  be  discharged  from  service.  They  may  appear  robust,  their 
bodily  functions  may  be  regular,  but  without  any  physical  cause 
obvious  to  surgical  inspection  they  may  still  suffer  from 
frequent  headaches,  occasional  fits  of  nervousness  and  palpi- 
tation, disturbance  of  some  of  the  special  mental  faculties,  as 
memory,  for  example,  susceptibility  to  cerebral  derangement 
from  slight  sources  of  excitement,  and  capricious  irritability  of 
temper  :  and  these  symptoms  may  last  for  years  if  not  for  the 
whole  period  of  life. 

Lastly,  these  contused  injuries  without  breach  of  continuity 
in  the  coverings  or  fracture  of  bone,  are  occasionally  accom- 
panied by  so  much  mischief  to  the  encephalon  as  to  lead  to  a 
sjjeedily  fatal  issue.  The  substance  of  the  brain  may  be  then 
found  to  have  been  torn  by  the  violent  movement  to  which  it 
has  been  subjected  ;  there  may  be  extravasations  of  blood  with- 
out obvious  lesion  of  substance ;  or  its  texture  may  present 
only  signs  of  congestion.  Again,  cases  have  been  noted  where 
soldiers  have  died  immediately  after  such  an  injury  as  a  stroke 
from  a  heavy  fragment  of  shell  in  the  head  without  fracture  of 
cranium,  and  where  no  cerebral  lesion  has  been  perceptible  to 
sight  at  the  post-mortem  examination.  Perhaps  in  such  cases 
the  sudden  destruction  of  life  may  be  due  to  molecular  changes 
throughout  a  great  part  of  the  nerve  structure,  or  there  may  be 
lesion,  though  unappreciable,  at  some  part  of  the  brain  from 
which  nerves  controlling  actions  essential  to  life  take  their 
origin.  It  has  been  argued  that  such  cases  are  really  cases  of 
contusion  of  the  brain,  in  consequence  of  the  organ  having  been 
compressed  and  injured  by  momentary  alteration  in  the  shape 
of  the  skull,  which,  it  has  been  alleged,  can  take  place  in  con- 
sequence of  the  elasticity  of  the  cranium. 

Open  wounds  of  the  integuments  of  the  cranium  without 
fracture  are  usually  inflicted  by  projectiles  which  are  brought 
into  contact  with  the  head  at  a  very  acute  angle,  so  that  not 
only  is  bone  not  broken,  but  little  direct  injury  to  the  brain  or 
its  membranes  is  inflicted,  and  the  surgeon's  attention  need 
only  be  directed  to  the  same  considerations  as  must  occur  in 
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any  open  contused  wounds  of  the  scalp  from  other  causes  than 
gun-shot.  But  serious  cerebral  concussion,  and  other  lesions, 
such  as  denuding  the  bone  of  its  periosteum,  are  occasionally 
met  with  in  these  accidents.  In  the  former  case,  the  usual 
stupor  and  other  signs  of  concussion  may  be  very  evanescent, 
or  may  last  for  several  days,  disappearing  gradually  and  wholly, 
or  entailing  subsequent  evils  at  more  or  less  remote  periods. 
When  the  pericranium  as  well  as  the  scalp  is  removed  by  a 
musket-ball,  superficial  as  the  injury  may  still  seem,  there 
must  always  be,  not  only  a  certain  degree  of  injury  and 
bruising  to  the  bone  from  which  it  is  torn,  but  also  some 
laceration  of  the  vessels  which  inosculate  with  the  nutritive 
capillaries  of  the  diploe,  and  through  them  of  the  vessels  of 
the  meninges  with  which  they  are  connected.  The  injury  to 
this  vascular  system  almost  invariably  leads  to  necrosis  of  the 
portion  of  the  skull  from  which  the  coverings  are  carried 
away ;  and  sometimes,  even  when  the  pericranium  is  not  torn 
off,  s^^fficient  injury  is  inflicted  to  lead  to  a  like  result.  The 
death  of  bone  is  generally  limited  to  a  thin  layer  of  the  outer 
table,  which  in  due  time  exfoliates,  and  cicatrisation  follows. 
But  after  exfoliation  has  taken  place,  and  the  wound  in  the 
scalp  is  healed,  liability  to  headache,  tendency  to  giddiness, 
inability  to  wear  a  shako,  or  to  bear  exposure  to  a  tropical  sun, 
ai-e  frequent  consequences  which  unfit  the  patient  for  performing 
military  duty. 

The  injury  which  occasionally  happens  in  these  cases  to  the 
vessels  ramifying  between  the  inner  surface  of  the  cranium  and 
the  dura  mater  may  entail  serious  results  of  other  kinds.  There 
may  be  rupture  of  a  sinus  leading  to  compression,  or  fatal  re- 
sults may  ensue  from  inflammation  and  suppuration.  The  case 
of  a  young  soldier  in  whom  the  longitudinal  sinus  was  thus 
ruptured  occurred  to  the  writer.  In  this  instance  a  rifle-ball  had 
divided  the  scalp  and  pericranium  about  four  inches  in  length 
obliquely  across  the  skull,  just  anterior  to  the  angle  of  the  lamb- 
doidal  suture,  the  posterior  end  of  the  sagittal  suture  being  ex- 
posed midway  in  the  line  of  the  wound.  The  patient  vomited 
at  the  instant  of  the  blow,  and  symptoms  of  compression,  mixed 
with  some  of  concussion,  soon  followed.  He  died  eleven  hours 
after  the  injury.  At  a  post-mortem  examination,  the  superior 
longitudinal  sinus  was  found  to  be  ruptured,  and  about  four 
ounces  of  coagulated  blood  were  lying  on  the  brain.  Two  darkly- 
congested  spots  were  observed  in  the  cerebrum,  one  on  each 
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hemisphere,  corresponding'  with  the  line  of  direction  in  which 
the  ball  had  passed,  and  these,  when  cut  into,  presented  the  usual 
characters  of  ecchymoses.  There  was  no  fracture  of  bone.  The 
case  may  be  found  detailed  at  some  length  in  the  Lancet,  vol.  i. 
1855.  When  inflammation  follows  the  superficial  passage  of  a 
ball,  whether  terminating  in  resolution  or  leading  to  abscess,  the 
symptoms  will  be  similar  to  those  of  the  same  affections  from 
other  causes,  such  as  are  met  with  in  civil  practice,  and  no 
special  considerations  are  involved  in  them.  In  like  manner, 
the  occurrence  of  erysipelas,  and  other  complications  to  which 
such  wounds  of  the  scalp  are  liable,  will  be  founded  treated 
elsewhere.    (See  Injuries  op  the  Head.) 

Wounds  complicated  with  fracture,  hut  without  marked  depres- 
sion on  the  cerebrum. — These  are  very  varied  in  their  effects, 
and  often  apt  to  mislead  the  surgeon,  from  the  absence  of 
urgent  symptoms  in  their  early  stages.  When  these  acci- 
dents occur  without  an  open  lesion  of  the  integument,  and  the 
fractures  are  of  moderate  extent,  in  consequence  of  their  being 
almost  necessarily  accompanied  with  a  great  amount  of  subtegu- 
mentary  ecchymosis,  the  diagnosis  is  rendered  very  difficult,  and 
sometimes  must  remain  without  being  established  until  a  late 
stage  of  the  case,  or  until  death  affords  the  opportunity  of 
demonstration.  Figures  No.  26  and  No.  27  represent  an  in- 
teresting example  of  this  class  of  injury ;  they  are  drawn 
from  a  specimen  (No.  2884)  in  the  Army  Medical  Depart- 
ment at  Netley  Museum.  The  preparation,  which  consists  of 
a  portion  of  the  left  parietal  bone  exhibiting  a  healed  fracture, 
was  taken  from  a  soldier  of  the  80th  Regiment  who  received  a 
severe  contusion  of  the  head  from  a  round  shot  at  the  battle  of 
Ferozeshah  in  1845.  When  first  surgically  examined  after  the 
wound,  there  was  found  to  be  great  tumefaction  from  ecchymosis, 
but  there  was  no  breach  in  the  scalp,  nor  was  there  any  marked 
disturbance  of  cerebral  function.  No  fracture  was  detected. 
Suppuration  and  exfoliation  of  the  outer  table  to  a  limited 
extent  followed,  after  which  the  patient  recovered,  and  re- 
turned to  his  duties  as  a  soldier.  In  June  1851  the  man 
died  of  dysentery  at  Dinapore.  It  was  then  discovered  that 
there  had  been  a  fracture  of  the  internal  table.  Its  seat  cor- 
responded with  the  indentations  which  had  been  left  after  the 
exfoliations  from  the  external  table.  The  edges  of  the  broken 
bone  had  become  smoothed  off,  and  were  reunited  to  the  old 
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bone.  Mr,  Taylor,  then  surgeon  of  the  80th  Regiment,  who 
made  the  post-mortem  inspection,  has  recorded  that  '  there  was 
a  sHght  depression  in  the  cerebral  substance  and  membranes  of 


Fig.  26. 


Portion  of  a  parietal. bone  showing  (a)  depression  after  exfoliation  of  a  small  portion 
of  the  external  table.  Tlie  appearance  at  a  is  partly  due  to  some  adherent 
fibrous  tissue  which  has  been  dritd  in  situ  in  the  preparation. 

the  brain  opposite  to  the  seat  of  fracture,  and  that  this  part  of 
the  brain  presented  a  dark  and  vascular  appearance,  but  there 
was  no  thickening  of  the  membranes  nor  any  traces  of  effused 
lymph.' 

Fig.  27. 


Interior  view  of  the  same  segment  of  bone,  showing  at  5  a  healed  fracture  of  a  portion 

of  internal  table. 

If  the  cranial  fracture,  under  similar  circumstances  of  the 
integuments  being  unopened,  be  extensive  and  comminuted, 
the  nature  of  the  injury  is  obvious  enough  on  first  examination, 

M  2 
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but  in  such  cases  death  is  usually  instantaneous.  The  case  of 
an  officer,  who  was  thus  killed  by  a  round  shot,  is  'mentioned  in 
Dr.  Macleod's  Notes  of  the  Crimean  War.  The  scalp  was  not 
cut,  almost  uninjured,  but  the  skull  was  most  extensively  com- 
minuted. 

When,  however,  the  integuments  are  laid  open,  and  the  exist- 
ence of  fracture  can  be  detected  by  the  finger,  its  occurrence 
is  sufficient  to  show  the  force  with  which  the  projectile  has  struck 
the  head,  and  should  serve  to  indicate  the  mischief  which  the 
brain  and  its  immediate  coverings  have  not  improbably  sus- 
tained, whether  cerebral  symptoms  are  present  to  attract 
attention,  or  whether  they  exist  only  in  a  moderate  degree,  or 
are  wholly  absent. 

The  usual  varieties  of  these  gun-shot  fractures  without 
depression  consist  firstly,  of  simple  furrowing  of  the  outer  table 
without  injury  to  the  inner ;  secondly,  of  fissure  extending 
through  both  tables  to  a  greater  or  less  degree  of  length,  or  of 
several  fissures  in  distinct  lines  ;  thirdly,  of  splitting  of  the 
internal  table  without  fracture  of  the  outer  table  ;  and  fourthly, 
of  comminution  of  both  tables  at  the  place  the  ball  has  struck 
in  such  small  portions  that  they  lie  loosely  on  the  dura  mater 
without  pressure  or  much  alteration  in  the  general  outline  of 
the  cranial  curve.  The  chief  and  only  means  in  many  cases  of 
concluding  that  no  depression  upon  the  cerebrum  has  taken 
place,  is  the  absence  of  the  usual  symptoms  of  compression ; 
for  it  is  well  known  that  simple  observation  of  the  injury  to 
the  outer  table,  whether  by  sight  or  touch,  will  by  no  means 
necessarily  lead  to  a  knowledge  of  the  amount  of  injury,  or 
change  of  position,  in  the  inner  table.  All  that  we  have  a 
right  to  conclude  is  that  the  brain  is  not  pressed  upon  to  such 
an  extent  as  to  interrupt  its  functions. 

Wlien  simple  removal  of  a  portion  of  the  outer  siu'face  of 
the  skull  has  been  caused  by  the  passage  of  the  ball  or  other 
missile,  the  wound  will  occasionally,  but  very  rarely,  heal  with- 
out any  untoward  symptom.  When  such  a  wound  terminates 
so  favourably,  a  layer  of  the  exposed  surface  of  bone  usually 
exfoliates  and  the  granulating  surface  gradually  becomes  cica- 
trised. But  such  injuries  may  be,  and,  indeed,  are  generally 
followed  by  inflammation  which  extends  through  the  diploetic 
structure,  and  then  not  improbably  abscess  results  between  the 
internal  table  and  dura  mater  ;  and  further  as  a  consequence  of 
vascular  supply  through  the  diploe  being  stopped,  and  perhaps 
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also  partly  from  the  effects  of  the  original  contusion,  necrosis  of 
the  inner  table  itself  may  follow.  Care  must  be  taken  not  to 
mistake  an  injury  of  this  sort,  when  it  is  first  presented  to 
notice,  for  a  depressed  fracture  of  both  tables.  This  error  in 
diagnosis  is  not  unlikely  to  happen  when  the  excavation  or 
ploughing  through  the  diploe  effected  by  the  projectile  is  deep 
and  the  cut  edges  of  the  oxxter  table  of  bone  bordering  the 
excavation  are  rather  sharp. 

Fissured  fractures,  when  the  fissures  extend  through  both 
tables  of  the  skull,  usually  result  from  injuries  by  heavy  pro- 
jectiles. The  passage  of  a  ball  may  fracture  and  very  slightly 
depress  a  portion  of  the  outer  table  of  the  cranium  without 
furrowing  it,  and  then  the  line  of  fracture  will  very  closely 
simulate  fissured  fracture  extending  through  both  tables,  and 
the  diagnosis  between  them  be  excessively  doubtful.  When 
fissured  fracture  exists,  the  distance  to  which  it  may  be  pro- 
longed is  often  quite  unindicated  by  any  physical  signs  or 
general  symptoms,  and  its  extent  is  consequently  very  uncertain. 
A  striking  example  of  this  fact  was  furnished  in  the  instance  of 
an  ill-fated  member  of  our  own  profession.    Assistant- Surgeon 

Dr.  ,  of  the  Bengal  medical  service,  was  wounded  at 

Lucknow  in  1857,  by  a  fragment  of  shell,  just  as  he  was  going 
under  a  gateway.  The  missile  struck  him  at  the  back  of  the 
head  and  inflicted  a  lacerated  wound  near  the  upper  part  of  the 
occiput.  The  unconsciousness  which  immediately  resulted  from 
the  stroke  of  the  projectile  quickly  and  completely  disappeared, 
and  no  marked  cerebral  symptoms  followed.  He  was  able  to 
sit  up  in  his  bed,  and  freely  talked  about  his  own  case  and  the 
differences  of  opinion  among  his  brother  officers  respecting  it.  It 
was  thought  by  some  that  fracture  existed ;  but  others,  from  the 
absence  of  symptoms  and  from  no  evidence  of  it  being  afforded 
from  examination  by  the  finger  or  probe,  were  of  opinion  that 
there  was  no  fracture.  The  wound  was  inflicted  just  toward  th& 
termination  of  the  siege,  and  a  few  days  after  its  occurrence 

Dr.  had  to  be  removed  with  the  garrison  to  the  Dilcousha 

palace.  This  march  seemed  to  disturb  him  cons-iderably,  and  a 
day  or  so  after  his  arrival  there  he  died  ;  extensive  fissured  frac- 
ture of  the  cranium  was  then  discovered.  Such  fissures  may 
occur  at  parts  remote  from  the  spot  directly  injured.  In  the 
case  of  a  lieutenant  of  the  11th  Hussars,  who  was  apparently 
slightly  wounded  at  Balaklava  in  the  middle  of  the  forehead  by 
a  piece  of  shell,  a  fissured  fracture  was  found  after  death  across 
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the  base  of  the  skull,  quite  unconnected  with  the  primary  wound, 
and  seemingly  from  contre-coup.  Death  resulted  from  inflam- 
mation and  suppuration  set  up  near  this  indirectly  injured 
part  after  he  had  left  the  Crimea. 

Fissured  fracture  of  the  inner  table,  without  external  evi- 
dence of  the  fracture,  is  a  rare  accident,  but  certain  instances  of 
it  have  been  noted.  Such  a  case  occurred  in  the  55th  Regi- 
ment in  the  Crimea.  The  soldier  had  a  wound  of  the  scalp 
along  the  upper  edge  of  the  right  parietal  bone.  The  ball  in 
passing  had  denuded  the  bone ;  but  there  was  no  depression, 
nor  appearance  of  fracture.  The  man  walked  to  camp  from  the 
trenches  without  assistance,  and  there  were  no  cerebral  symptoms 
on  his  arrival  at  hospital.  Five  days  afterwards  there  was  gene- 
ral oedema  of  the  scalp  and  right  side  of  face,  the  wound  became 
unhealthy,  and  slight  paralysis  of  the  left  side  was  noticed.  The 
next  day  hemiplegia  was  more  marked,  convulsion  and  coma 
followed,  and  he  died  on  the  thirteenth  day  after  the  injury. 
Pressure  from  a  large  clot  of  coagulum,  and  extensive  inflamma- 
tory action,  were  the  immediate  causes  of  death  ;  but  a  fissure, 
confijied  to  the  inner  table,  running  in  line  with  the  course  of 
the  ball,  was  also  discovered.  A  preparation  of  the  calvarium 
in  this  case  was  presented  by  Dr.  Cowan,  55th  Regiment,  to  the 
Museum  of  the  Army  Medical  Department,  and  is  now  in  the 
collection  at  Netley.  Dr.  Demme  has  recorded  that  he  saw  four 
cases  which  occurred  during  the  campaign  of  1859  in  Italy,  in 
which  injury  to  the  internal  table  was  discovered  by  examina- 
tion post  mortem,  when  there  was  no  apparent  injury  to  the 
outer  table,  and  in  one  of  these,  two  inches  square  of  the  inner 
table  had  become  detached.  Eight  examples  of  this  interesting 
variety  of  cranial  fracture,  which  occurred  during  the  late  War 
of  the  Rebellion  in  the  United  States,  are  preserved  in  the  Army 
Medical  Museum  at  Washington.  One  of  these  was  very  similar 
to  the  Crimean  case  detailed  above.  There  were  no  signs  of 
cerebral  disturbance  for  seven  days,  when  symptoms  of  compres- 
sion supervened,  and  death  followed.  A  fracture  of  the  internal 
table  of  the  left  parietal  bone  was  then  discovered.  The  dura 
mater  had  been  wounded  by  the  sharp  edge  of  the  fissured  bone, 
and  abscess  had  occurred  in  the  left  cerebral  hemisphere.  The 
following  drawings  (Figs.  28,  29)  illustrate  another  case  in 
which  a  fragment  of  the  inner  table  of  the  frontal  bone,  an 
inch  and  a  half  in  length  by  half  an  inch  broad,  was  completely 
detached,  without  there  being  any  fracture  of  the  outer  table. 
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In  a  third  case  the  probability  of  this  kind  of  lesion  having 
taken  pla^e  was  inferred  during  life,  and  trephining  was  em- 
ployed. In  this  instance  there  was  no  headache  nor  disturbance 
of  the  cerebral  faculties  for  more  than  a  fortnight  after  the 
wound,  which  appeared  at  first  to  be  only  a  lesion  of  the  scalp 
and  pericranium.  When  the  trephine  passed  the  outer  table, 
pus  escaped  from  the  diploe,  and  a  fracture  of  the  inner  table  was 
then  discovered.  The  patient  died  the  following  morning.  An 
abscess  had  formed  in  the  brain. 


The  cases  where  comminution  has  resulted  from  the  stroke 
or  track  of  a  ball  across  the  skull,  generally  present  less  grave 
symptoms,  and  are  less  dangerous  as  to  their  results  than  those 
where  a  single  fissured  fracture,  extending  through  both  tables, 
exists.  The  comparatively  less  unfavourable  character  of  these 
accidents  may  arise  from  the  force  of  the  ball  happening  to  be 
expended  locally  on  the  part  broken  up  into  fragments,  instead 
of  being  diffused  more  generally  over  the  cranium,  as  probably 
always  happens  in  the  instance  of  fissured  fracture.  The  more 
open  condition  of  the  wound  may  also  be  a  source  of  the  com- 
parative immunity  from  fatal  results.  The  small  loose  frag- 
ments can  be  removed ;  and  if,  what  is  most  important,  the  dura 
mater  be  intact,  the  case,  with  proper  care  to  prevent  inflamma- 
tory action,  may  not  improbably  be  attended  with  a  favourable 
recovery. 


Fig.  28. 


Fig.  29. 


Exterior  view  of  a  portion  of  frontal 
bone.  a.  Outer  table  contused,  but 
not  fractured.* 


Efiversed  view  of  the  same  specimen. 
b.  Portion  of  inner  table  fractured 
and  completely  detached.* 


*  Spec.  No.  2313  in  the  United  States  Army  Medical  Museum.  See  Cata- 
logue of  the  Surgical  Section,  p.  8. 
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Wounds  complicated  with  fracture,  and  symptoms  of  depres- 
sion on  the  cerebrum  without  lodgment  of  the  projectile. — These 
gun-shot  injuries  are  very  serious,  and  the  prognosis  must 
always  be  unfavourable.  They  must  not  be  judged  of  by 
comparison  with  cases  of  fracture  with  depression  caused  by 
such  injuries  as  are  usually  met  with  in  civil  practice.  The 
severe  concussion  of  the  whole  osseous  sphere  by  the  stroke 
of  the  projectile,  the  bruising  and  injury  to  the  bony  texture 
immediately  surrounding  the  spot  against  which  it  has  directly 
impinged,  as  well  as  the  contusion  of  the  external  soft  parts,  so 
that  the  wound  cannot  close  by  the  adhesive  process,  constitute 
very  important  differences  between  gun-shot  injuries  on  the  one 
side,  and  others  caused  by  instruments  impelled  solely  by  mus- 
cular force  on  the  other.  And  as  happens  with  the  external 
parts,  so  also  the  injury  to  the  brain  within,  and  its  investments, 
is  proportionably  greater  in  such  injuries  from  gun-shot.  The 
experience  of  the  Crimean  campaign  shows,  that  when  these 
injuries  occurred  in  a  severe  form,  they  invariably  proved  fatal. 
Of  seventy-six  r-ecorded  cases  treated  in  hospital,  in  which  de- 
pression of  bone  only  existed,  without  penetration  or  perfora- 
tion of  the  cerebrum  by  the  projectile,  fifty-five  proved  fatal.  In 
the  twenty-one  survivors,  the  amount  of  depression  is  stated 
in  the  surgical  history  of  the  campaign  to  have  been  slight ;  yet 
of  these,  twelve  had  to  be  invalided  out  of  the  service,  and 
nine  only  were  discharged  to  duty. 

With  depression  and  lodgment  of  the  projectile,  without  or  with 
penetration  of  the  cerebrum. — It  is  obvious,  that  where  a  small 
projectile,  having  power  not  only  to  fracture  but  also  to  depress 
a  portion  of  the  cranium,  becomes  lodged,  it  will  not  usually  be 
arrested  in  its  progress  at  the  opening  it  has  made,  but  more 
frequently  will  pass  on  to  a  greater  or  less  depth  beyond  it.  It 
is,  however,  sometimes  stopped  at  the  seat  of  fracture.  It  may 
then  be  found  to  be  entire,  though  flattened  by  the  effects  of 
the  opposition  it  has  met  with  from  the  strong  and  arched 
cranium,  and  by  its  violent  collision  with  the  fragments  of  the 
bone  it  has  broken,  and  among  which  it  is  caught  and  retained ; 
but  more  often  is  found  to  have  been  held  back  by  other  causes 
beside  the  simple  influence  of  the  resistance  it  has  met  with  in 
causing  the  injury,  and  to  be  partially  or  wholly  divided.  The 
generally  rounded  form  of  the  cranium  causes  it  to  be  penetrated 
by  smaU  projectiles  only  comparatively  rarely  in  a  line  directly 
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perpendicular  to  the  part  struck.  Usually  the  projectile  and 
the  cranial  surface  come  into  collision  with  each  other  ob- 
liquely, at  angles  varying,  however,  greatly  in  their  degrees  of 
acuteness.  Hence  it  happens,  when  a  missile  striking  the 
head  slantingly  has  had  momentum  enough  to  fracture  and  to 
drive  in,  to  a  certain  extent,  the  part  of  the  cranium  with  which 
it  is  first  carried  into  contact,  its  line  of  flight  becomes  de- 
flected by  the  resistance  it  has  met  with  into  a  still  more  acute 
angle  with  the  curve  of  the  cranium,  after  which,  proceeding 
from  a  somewhat  deeper  level,  its  onward  movement  carries  it 
against  the  jagged  margin  of  the  fixed  portion  of  bone  forming 
the  upper  boundary  of  the  aperture  at  the  seat  of  fracture. 
When  this  happens,  the  ball  either  becomes  deeply  grooved  and 
retained,  impaled,  as  it  were ;  or  a  large  part  of  it  is  retained, 
while  a  small  portion  is  separated  and  carried  onward  :  or  it  is 
completely  divided  into  two  parts  by  the  sharp  and  hard  edge 
of  the  broken  bone.  In  this  last  event,  the  upper  half  of  the 
ball  may  escape  altogether,  or  be  caught  between  the  scalp  and 
outer  surface  of  the  cranium ;  the  inner  half,  in  like  manner, 
may  lodge  between  the  under  surface  of  the  cranium  and  dura 
mater,  or,  piercing  the  dura  mater,  may  lodge  in  the  cere- 
brum. Every  campaign  furnishes  a  series  of  examples  of  these 
accidents. 

Figures  No.  30  and  'No.  31  will  serve  to  illustrate  one  of 
these  accidents,  which  occurred  in  the  writer's  practice.  The 
case  presents  several  features  of  interest.  The  patient,  a  young 
soldier,  was  brought  up  from  the  trenches  before  Sebastopol  in 
a  state  of  coma.  He  had  been  struck  on  the  head  by  a  bullet. 
There  was  fissured  fracture  and  slight  depression,  but  no  hole 
in  the  skull.  Trephining  was  immediately  performed,  without 
any  relief  of  symptoms  following,  and  the  patient  died  on  the 
same  day.  At  the  post-mortem  inspection,  half  the  rifle-bullet 
which  had  inflicted  the  injury  was  found  in  the  brain,  just 
above  the  orbital  plate  of  the  frontal  bone  on  the  same  side. 
The  divided  surface  of  the  bullet  presented  as  smooth  a  surface 
as  if  it  had  been  cut  by  a  sharp  knife.  In  this  instance  there 
was  no  evidence  during  life  of  a  foreign  body  having  penetrated 
the  skull ;  as  soon  as  one  half  of  the  bullet  had  entered,  the 
door  through  which  it  had  forced  admittance  became  closed  ; 
the  other  half  of  the  bullet  escaped  altogether.  Did  the 
depressed  portion  of  bone  spring  up  and  close  the  opening 
of  entrance  by  its  own  resilience,  or  was  this  closure  aided 
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bj  the  resistance  and  counter -movement  of  the  brain  from 
within  ? 


Fig.  30. 

A 


External  view  of  a  segment  of  a  parietal  bone  with  depressed  fracture,    a.  Portion  of 
bone  removed  by  trephine,    b.  Half  of  the  rifle-ball  found  in  the  cerebrum.* 

Fig.  31. 


Interior  view  of  the  same  preparation,  a.  Portion  of  bone  removed  by  trephine. 
b.  Half  of  the  rifle-ball  found  in  the  cerebrum,  c.  Splintering  of  internal  table 
extending  to  the  situation  of  the  longitudinal  sinus.* 


*  Spec.  No.  2883  in  the  Army  Medical  Museum  at  Netley. 
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The  usual  result,  however,  when  a  depressed  fracture  is  caused 
hy  a  rifle  bullet  at  ordinary  speed,  is  that  the  whole  of  the  pro- 
jectile together  with  splinters  of  bone  are  carried  through  the 
membranes  into  the  cerebral  mass.  Sometimes  a  ball,  if  not 
making  its  exit  by  a  second  opening  in  the  cranium,  will  lodge 
at  the  point  of  the  cerebral  substance  opposite  to  that  of  its 
place  of  entrance,  but  the  course  a  projectile  may  follow  within 
the  cranium  under  such  circumstances  is  altogether  uncertain. 
The  instance  of  a  bullet  passing  into  the  cranium,  through  the 
cerebrum,  and  escaping  by  a  counter-opening,  only  occurs  when 
the  projectile  has  struck  at  full  speed  and  with  immense  force. 
It  is  almost  needless  to  say  that  any  wound  of  the  cranium 
in  which  a  projectile  has  effected  a  lodgment  in  the  sub- 
stance of  the  cerebrum,  however  near  it  may  be  to  the  sur- 
face, possesses  characters  of  the  utmost  fatality.  Of  eighty-six 
cases  in  which  either  penetration  or  perforation  of  the  cranium 
occurred  in  the  Crimea,  all  died. 

Rare  instances  have  occurred  where  balls  have  lodged  in  the 
cerebrum,  without  giving  rise  to  serious  symptoms  of  danger  for 
a  long  time.    Such  exceptional  cases  might  lead  to  throwing 
surgeons  off  their  guard  in  making  a  prognosis,  from  supposition 
that  the  ball  by  some  accident  had  not  lodged.    The  case  of  a 
soldier  wounded  in  Canada  by  a  ball  in  the  posterior  part  of  the 
side  of  the  head  is  mentioned  by  Mr.  Guthrie.    The  wound 
healed,  and  the  man  returned  to  duty ;  a  year  afterwards  he  got 
drunk,  and  died  suddenly.    The  ball  was  found  in  a  sac,  lying 
in  the  corpus  callosum.    Another  soldier  wounded  at  Waterloo 
had  a  similar  recovery,  and  also  died  after  intoxication.  The  ball 
was  found  deeply  lodged  in  a  cyst  in  the  posterior  part  of  the 
brain.    In  the  Museum  at  Netley  there  is  part  of  a  cranium 
which  was  perforated  by  a  musket  ball,  also  at  Waterloo.  The 
history  states  that  the  bullet  penetrated  and  lodged,  but  that  the 
patient  became  convalescent.    '  He  was  attacked  with  apoplexy 
fifteen  weeks  after  the  wound,  and  died.    The  ball  was  found 
loose  in  the  lateral  ventricle,  having  shifted  from  its  original 
position.'    What  the  latter  position  was,  is  not  recorded.  An 
axtillery  soldier  was  wounded  in  the  Crimea  by  a  rifle-ball,  which 
entered  near  the  inner  angle  of  the  left  superciliary  ridge.  The 
wound  progressed  without  a  bad  symptom,  until  a  month  after- 
wards, when  coma  came  on,  and  death  shortly  followed.  The 
ball  was  found  in  a  sac,  in  which  pus  also  was  contained, 
at  the  base  of  the  left  anterior  lobe  of  the  brain. 
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In  the  year  1861  tlie  writer  attended  an  officer  whose  history 
left  little  doubt  that  he  was  then  suffering  from  the  effects  of  a 
niusket-ball  lodged  in  the  brain.  He  had  received  his  wound 
before  Delhi,  in  September  1857.  The  medical  officers  who 
attended  him  immediately  after  the  injury,  reported  that  a 
bullet  had  made  an  opening  through  the  posterior  and  inferior 
portion  of  the  left  parietal  bone,  that  the  dura  mater  was  pene- 
trated, that  brain  substance  had  been  forced  out  at  the  opening 
in  the  cranium,  and  that  the  ball  had  passed  out  of  sight  and 
was  probably  lodged  deeply.  The  nature  of  the  opening,  which 
was  covered  over  by  fibrous  investment  and  the  scalp  at  the 
time  I  examined  it,  indicated  the  direct  passage  of  the  projectUe ; 
for  it  was  regular,  nearly  circular  in  shape,  and  the  edges  of 
the  bone  around  could  be  felt  to  be  even  and  straight — not 
shelving  as  happens  in  a  fracture  from  a  ball  striking  obliquely. 
The  opening  was  depressed  when  the  brain  was  in  ordinary 
action ;  but,  under  excitement,  or  on  stooping,  the  depression 
became  filled  up  by  the  brain  from  below.  The  symptoms  at 
this  time,  three  years  and  a  half  after  the  wound  had  been 
received,  were  :  imperfect  memory ;  imperfect  power  of  vision, 
not  to  an  extent  to  incapacitate  him  for  ordinary  work,  but 
chiefly  noticed  on  continued  visual  exertion,  such  as  on  trying 
to  read  much ;  occasional  headache  and  dizziness ;  neuralgic 
pain  about  the  muscles  of  the  back  of  the  neck ;  partial  loss  of 
sensation  and  of  voluntary  power  in  the  arm  and  fingers  on  the 
side  opposite  to  that  of  the  wound,  the  right ;  and  inability  for 
any  exertion  or  excitement  leading  to  determination  of  blood 
to  the  head.  This  officer  was,  of  course,  unfit  to  serve  in  a  hot 
climate,  or  to  undertake  any  such  active  exertion  as  would  be 
necessary  in  a  campaign,  hut  by  living  in  the  most  abstemious 
manner,  and  by  strict  regimen,  he  was  enabled  to  discharge 
certain  home  military  duties  until  the  year  1868.  During  the 
unusually  hot  summer  of  that  year,  a  state  of  stupor  came  on, 
and  gradually  increased  until  he  died.  No  post-mortem  in- 
spection was  permitted. 

Treatment. — One  of  the  first  lessons  to  learn  as  regards  the 
treatment  of  a  gunshot  wound  of  the  head  is  the  propriety  of 
abstaining  from  surgical  interference  when  the  case  is  first 
brought  to  the  surgeon.  When  a  soldier  is  rendered  insensible 
by  a  severe  injury  to  the  head,  the  patient  presents  an  appear- 
ance so  nearly  allied  to  that  of  approaching  death,  that  an 
instinctive  desire  to  do  something  with  a  view  to  arrest  a  fatal 
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termination  seizes  upon  those  in  whose  charge  the  patient  is 
placed.  One  ma}^  choose  to  administer  stimulants,  another  to 
bleed,  and  each,  if  his  treatment  be  carried  into  elfect,  may 
cause  irreparable  mischief  to  the  wounded  man. 

All  that  the  surgeon  stationed  at  a  lirst  line  of  surgical 
assistance  need  do,  when  a  soldier  unconscious  from  such  an 
injury  is  brought  before  him,  is  to  ascertain  that  the  chest  and 
throat  are  rendered  free  from  all  constriction  by  his  uniform,  so 
that  the  centre  of  circulation,  and  the  respiratory  apparatus, 
may  have  the  fullest  opportunity  of  recovering  from  the  shock  to 
which  they  have  been  subjected ;  to  warn  the  bearers  that  the 
patient  is  to  be  kept  strictly  in  the  horizontal  position  through- 
out the  transportation  to  hospital,  and  to  be  carried  with  as  little 
shaking  as  possible  ;  to  put  them  on  their  guard  as  to  the  not 
improbable  occurrence  of  vomiting ;  and  to  order  the  man's 
great  coat  to  be  thrown  over  the  lower  extremities  to  keep  up 
warmth  and  circulation  in  them  as  far  as  practicable.  The 
man's  knapsack,  if  he  was  carrying  one,  should  not  in  this  case 
be  put  under  his  head  :  the  object  is  to  keep  the  head  level,  so 
that  the  blood  may  flow  to  and  from  the  brain  with  the  least 
difficulty  while  the  circulation  is  enfeebled.  If  a  vessel  of  the 
scalp  be  bleeding,  a  small  pad  of  lint  and  pressure  against  the 
skull  by  means  of  a  bandage  will  generally  suffice  to  stop  it ; 
not  always,  however,  for  it  has  hajDpened  to  the  writer  not  to 
be  able  to  arrest  the  bleeding  of  a  divided  artery  haiiging 
patulous  from  among  the  torn  and  contused  tissues,  neither  by 
pressure,  nor  by  torsion,  nor  exposure  to  cold,  and  a  ligature 
has  had  to  be  placed  on  both  divided  ends. 

When  the  patient  has  reached  the  field  hospital,  the  horizontal 
position  being  still  maintained,  an  attendant  should  shave  the 
hair  from  the  head  around  the  seat  of  injury,  so  that  a  careful 
examination  may  be  made  by  the  surgeon.  As  in  all  other 
gunshot  wounds,  the  examination  should  be  made  as  early  as 
possible,  and  as  soon  as  the  surgeon  has  satisfied  himself  as  to 
the  nature  of  the  wound,  the  patient  should  be  kept  quiet,  that 
he  may  gradually  recover  from  the  state  of  concussion  and 
collapse,  in  which  he  will  still  probably  be  found  at  the  time  of 
his  arrival  at  the  hospital. 

It  will  be  convenient  to  consider  the  treatment  to  be  adopted 
in  each  of  the  varieties  into  which  these  wounds  have  been 
classified. 

Wounds  without  fracture  of  hone. — Supposing  that  the  effects 
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of  contusion  of  the  scalp  are  alone  exhibited,  the  application  of 
cold  water-dressing,  cold  affusion,  or  ice  bladders,  if  tliey  can 
be  obtained,  to  the  head,  is  the  only  local  treatment  required. 
Whatever  maj  be  the  extent  of  ecchymosis,  and  whatever  its 
form,  whether  it  be  beneath  the  tendon  of  the  occipito-frontalis 
muscle  or  diffused  beneath  the  skin,  the  swelling  should  on  no 
account  be  incised  ;  an  opening  will  take  away  all  chance  of 
the  effused  blood  being  absorbed.  If  the  effusion  be  extensive, 
suppuration  is  not  unlikely  to  occur  under  any  circumstances, 
and  then  opening  is  unavoidable,  but  every  effort  should  be 
made  to  prevent  it  at  the  onset.  It  is  occasionally  recommended 
by  Continental  surgeons  to  make  strong  pressure  upon  the 
protuberances  caused  under  such  circumstances,  with  a  view 
to  cause  the  dispersion  of  the  blood  in  the  cells  of  the  neigh- 
bouring areolar  tissue.  A  piece  of  thin  metal,  placed  in  a 
compress,  the  pressure  being  maintained  by  a  tight  bandage, 
is  the  plan  sometimes  adopted  for  the  purpose.  But  considering 
the  situation  of  the  injury,  this  mode  of  treatment  appears  to 
be  neither  so  scientific  nor  likely  to  be  so  generally  useful,  as 
moderate  pressure  with  appropriate  cooling  remedies.  The 
thick  and  voluminous  bandaging  occasionally  placed  around  a 
patient's  head,  with  the  intention  perhaps  of  keeping  the  wet 
lint  which  has  been  applied  to  the  injured  part  in  its  place,  is 
also  very  objectionable,  because  it  tends  rather  to  promote  than 
to  prevent  suppuration.  Such  restraining  bandages  should 
always  be  of  the  simplest  and  lightest  character.  Nothing  can 
be  better  for  the  purpose  than  the  six -tailed  head  bandage, 
especially  when  it  is  made  of  fenestrated  linen  to  ensure 
additional  coolness. 

The  general  treatment  should  be  all  directed  to  limiting  the 
amount  of  reaction  and  preventing  inflammatory  action  among 
the  important  structures  in  the  immediate  neighbourhood  of 
the  seat  of  injury.  This  applies  to  the  general  treatment  of 
every  wound  of  the  head,  however  trivial  and  however  severe ; 
and  most  especially  in  cases  where  the  injury  has  been  caused  by 
the  stroke  of  a  direct  projectile.  An  active  purgative  should  be 
administered.  The  utmost  abstemiousness  as  regards  diet  and 
drinks  should  be  enjoined.  In  no  injuries  is  the  importance  of 
abstinence  rendered  so-  manifest  by  the  ill  consequences  of  its 
neglect,  as  in  injuries  of  the  head.  Excitement  and  disturbance 
of  all  kinds  should  be  avoided.  If  the  injury  be  apparently  a 
slight  one,  the  Surgeon  may  find  it  very  difficult  to  enforce  the 


OF  THE  HEAD.    TREATMENT.  175 


regimen  here  indicated ;  but,  for  some  days  at  least,  however 
urgent  may  be  the  appeals  of  the  patient,  he  should  by  no 
means  give  his  consent  to  the  rules  laid  down  being  infringed. 
Apparently  slight  as  the  injury  may  be,  a  slight  excess  may 
quickly  convert  it  into  a  serious  one. 

The  same  treatment,  local  and  general,  is  applicable  to  cases 
in  which  the  only  difference  is  the  existence  of  an  open  wound. 
When  caused  by  small  projectiles,  these  scalp  wounds  are  usually 
furrowed  wounds,  scooped  out,  as  it  were,  their  whole  length; 
but  sometimes  the  bullet,  after  entering  the  scalp,  travels  along 
some  distance  between  it  and  the  cranium,  and  makes  a  tunnel- 
like passage  between  the  two  structures  before  efi^ecting  its  exit. 
In  this  latter  case,  in  addition  to  the  other  treatment,  occasional 
syringing  the  passage  beneath  the  scalp  with  tepid  water  is 
useful.  It  carries  away  sloughs  or  discharges,  and  often  removes 
small  hairs  which  have  been  driven  in  by  the  projectile  and  act 
as  sources  of  irritation  in  the  wound. 

Wounds,  with  fracture,  without  marJced  depression.- — -There 
should  be  no  difference  in  the  early  treatment,  even  if  below  the 
contused  scalp,  or  if  more  obviously  through  an  open  wound, 
there  be  distinguished  a  fi-acture  of  bone.  The  rules  for 
preventing  all  disturbance,  both  bodily  and  mental,  will  be  more 
imperatively  necessary  than  in  the  previous  cases,  on  account  of 
the  greater  amount  of  injury  which  has  been  manifestly  effected, 
with  the  closer  contiguity  and  more  direct  connection  of  the 
injured  parts  with  the  brain ;  but  no  operative  interference 
should  be  resorted  to.  There  are  reasonable  grounds  for  hopes, 
deduced  from  experience,  that,  notwithstanding  a  fracture  may 
exist,  recover}'  may  ensue  without  any  surgical  interference  being 
had  recourse  to  beyond  the  local  treatment  already  described. 
Prudence  dictates  that  with  this  simple  treatment  the  patient 
should  be  very  carefully  watched,  so  that  symptoms  of  compres- 
sion may  be  noted  at  their  earliest  onset.  In  a  case  of  this 
order  intercranial  extravasations  from  lesions  of  blood-vessels 
may  occur  suddenly,  or,  if  the  reaction  be  excessive,  inflamma- 
tion may  rapidly  be  induced,  and  then  the  necessity  of  further 
surgical  interference  will  have  to  be  considered  without  delay. 

Wounds,  with  fracture,  and  marked  depression. — The  treatment 
of  these  wounds,  in  which  there  is  not  only  a  compound  fracture 
but  the  broken  bone  is  depressed  upon  the  encephalon,  requires 
more  particular  consideration.  It  involves  the  question  of  the 
propriety  of  trephining  in  any  gun-shot  wound,  for  if  the 
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operation  is  to  be  performed  at  all,  it  must  be  most  called  for  in 
those  cases  where  depression  of  bone  is  obvious,  and  the  usual 
effects  of  compression  upon  the  brain  are  equally  manifest  from 
its  influence  on  the  whole  frame  of  the  patient. 

The  importance  of  the  question  makes  it  advisable  to  take  a 
brief  survey  of  previous  opinions  concerning  this  operation  and 
of  the  results  of  the  experience  recently  gained  respecting  it, 

Formerly,  a  gun-shot  wound  of  the  head  was  supposed  to  be 
in  itself  a  sufficient  indication  for  the  use  of  the  trephine ; 
indeed,  even  where  no  fracture  was  caused,  an  opening  was 
recommended  not  many  years  ago  by  some  surgeons  to  be  made 
in  the  cranium,  to  meet  symptoms  which  might  be  expected  to 
result  after  such  an  injury  as  a  severe  contusion  from  a 
musket-ball.  Such  preventive  trephining  has  been  proved  to  be 
useless,  as  well  as  dangerous,  and  is  universally  acknowledged 
not  to  be  an  admissible  operation.  The  majority  of  English 
military  surgeons  after  the  period  of  the  Peninsular  war  limited 
the  use  of  the  trephine  to  cases  where  one  of  the  three  following 
conditions  was  supposed  to  exist :  first,  where  depressed  bone 
was  causing  interruption  of  cerebral  function ;  second,  where 
fractured  bone  had  penetrated  the  cerebral  substance  ;  and  third 
where  an  abscess  had  formed  within  reach,  and  was  capable  of 
evacuation.  The  tendency  of  the  most  recent  experience  in 
Europe,  i.e.  within  the  last  fourteen  or  fifteen  years,  has  been  to 
confine  the  practice  of  trephining  within  still  narrower  limits 
than  those  just  mentioned,  particularly  as  regards  the  first  class 
of  cases,  in  which  the  interruption  of  cerebral  function  appears 
to  be  caused  by  the  pressure  of  depressed  bone  ;  and  when  the 
very  great  difficulty  of  making  accurate  diagnosis  in  these  cases 
is  considered, — whether  as  to  the  distinguishing  signs  of  com- 
pression ;  the  precise  seat  of  its  cause,  if  the  compression  exist ; 
the  space  over  which  this  cause,  when  ascertained,  may  extend  ; 
its  persistent  or  temporary  character ;  the  impossibility  of  esti- 
mating the  amount  of  injury  done  to  the  internal  table  by  a 
musket-ball  from  the  external  characters  of  the  fracture  ;  com- 
plications as  regards  deeper  injury  in  the  cerebrum  ;  and  certain 
dangers  connected  with  the  operation  itself, — it  hardly  seems  to 
be  a  matter  of  wonder  that  this  tendency  should  exist.  Besides, 
the  numerous  cases  which  have  now  been  noted  where  bone  has 
evidently  been  depressed,  but  the  brain  has  accommodated  itself 
to  the  pressure  without  serious  disability  being  caused,  or  where 
compression  from  effusion  has  been  removed  by  absorption  under 
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proper  constitutional  treatment,  are  farther  causes  of  hesitation 
in  respect  to  trephining.  In  the  Surgical  Report  of  the  Crimean 
Gampaig^i,  it  is  stated  that  the  trephine  was  only  successfully 
applied  in  four  cases  during  the  whole  war.  There  were  three 
other  cases  of  recovery  after  elevation  of  depressed  bone,  in  two 
of  those  the  fragments  being  raised  by  an  elevator,  in  the  re- 
maining one  by  the  aid  of  Hey's  saw.  Out  of  these  seven  cases 
the  dura  mater  was  known  to  have  been  iminjured  in  four  :  in 
one  it  was  torn  and  a  portion  of  brain  protruded  ;  in  the  other 
two  its  condition  was  not  recorded.  In  not  one  of  these  cases, 
as  far  as  known,  did  the  injury  follow  such  a  violent  cause  as 
the  stroke  of  a  rifle-ball.  Five  were  caused  by  fragments  of  shell, 
one  by  the  explosion  of  a  magazine  :  the  cause  of  the  seventh 
injury  is  not  stated.  When  to  the  risks  already  mentioned 
above,  the  fact  is  added  that  but  seven  survivals  occurred  after 
forcible  elevation  of  depressed  fractured  bone,  four  of  them  only 
by  trephining,  in  the  British  army  during  the  whole  Crimean 
campaign  ;  that  these  took  place  after  injuries  from  projectiles 
of  comparatively  low  force  and  velocity  ;  and  that  in  the  majority 
of  the  cases  the  dura  mater  had  not  been  penetrated ;  the  limited 
value  of  trephining  in  gun-shot  wounds  of  the  cranium  seems  to 
be  strongly  borne  out  by  the  experience  of  that  war.  In  the 
French  report,  by  Dr.  Scrive,  it  is  stated  that  trephining  was, 
for  the  most  part,  fatal  in  its  results  in  the  French  army.  In 
siege-operations,  the  experience  as  regards  wounds  of  the  head 
is  always  very  extensive,  the  lower  parts  of  the  body  being  so 
much  more  protected  in  the  trenches.  According  to  Dr.  Scrive's 
returns,  one  of  every  three  men  killed  in  the  trenches  before 
Sebastopol,  and  one  in  every  3-4  wounded,  was  injured  in  this 
region.  In  the  English  returns,  wounds  of  the  head  and  face 
in  the  men  are  shown  as  19-3  per  cent. ;  in  the  officers,  as  15  per 
cent. ;  but  this  is  of  the  total  wounded  in  the  field  as  well  as  in 
the  trenches. 

The  experienced  German  surgeon.  Dr.  Stromeyer,  who  in 
the  early  part  of  his  professional  career  advocated  trephining  in 
complicated  fractures  of  the  skull,  states  in  his  Principles  of 
Military  8v,rgery,  that  he  has  been  led  to  abandon  the  practice. 
He  has  recorded  that  after  the  battle  of  Kolding,  in  Schleswig, 
in  1849,  there  were  eight  gun-shot  fractures  of  the  skull,  with 
depression,  and  more  or  less  cerebral  symptoms.  In  all  these, 
with  one  exception,  the  detachment  of  the  fractures  was  left 
to  nature,  and  all  recovered.    The  exception  was  that  of  one 
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patient,  from  whom  some  fragments  were  removed  on  the 
seventh  day,  and  he  was  placed  in  such  considerable  danger  by 
the  treatment,  that  Dr.  Stromeyer  resolved  never  to  adopt  it 
again.  In  the  following  year  in  Schleswig,  two  young  surgeons 
came  under  Dr.  Stromeyer's  care  with  gun-shot  wounds  of  the 
head,  accompanied  by  deep  depression ;  they  were  both  treated 
without  trephining,  and  both  recovered.  Throughout  the  three 
campaigns  of  the  Schleswig-Holstein  war.  Dr.  Stromeyer 
records  there  was  only  one  case  of  trephining  which  gave  a 
favourable  result.  Of  eight  cases  of  fracture  of  the  cranium, 
with  displacement  of  both  tables,  recorded  by  Dr.  Williamson, 
among  men  who  were  wounded  during  the  Sepoy  mutiny  in 
India  and  who  subsequently  arrived  at  Chatham,  none  had 
been  trephined.  In  all  these  there  was  a  depressed  cicatrix, 
the  wound  having  contracted  and  become  closed  by  a  strong 
fibrous  investment.  In  one  case — a  wound  by  a  musket- 
ball  in  the  centre  of  the  forehead — the  ball  was  supposed  to 
be  still  lodged  within  the  skull.  No  soldier  reached  Chatham 
from  India  on  whom  the  operation  of  trephining  had  been 
performed.  We  are  not  yet  aware  of  the  total  experience  in 
regard  to  the  practice  of  trephining  during  the  Italian  cam- 
paign of  1859,  or  in  the  German  war  of  1866.  It  appears  that 
in  the  former  war  the  results  of  the  observations  in  the  Crimea 
by  the  French  and  Sardinian  surgeons,  and  the  latest  German 
experience,  led  to  the  operation  being  very  rarely  resorted  to 
in  any  one  of  the  three  armies  engaged.  But  the  experience 
gained  during  the  late  war  in  the  United  States,  so  far  as  it 
has  been  published,  has  a  tendency  to  unsettle  our  notions  on 
the  subject  again.  The  Surgeon- General's  circular  issued  in 
1865,  containing  Reports  on  the  Extent  and  Nature  of  the  ma- 
terials available  for  the  preparation  of  a  Medical  and  Surgical 
History  of  the  Rebellion,  states  that  out  of  107  terminated  cases 
in  which  the  operation  of  trephining  was  employed,  sixty  died 
and  forty-seven  recovered  ;  a  ratio  of  nearly  forty-four  per  cent, 
of  recoveries.  In  114  cases  fragments  of  bone  or  of  foreign 
substances  were  removed  by  the  elevator  or  forceps,  and  of  these 
sixty-one  died  and  fifty -three  recovered — a  ratio  of  more  than 
forty-six  per  cent,  of  recoveries.  But  the  report  further  states 
that  'the  data  are  not  sufficiently  complete  to  admit  of  fair 
comparative  analysis  ;  still  it  is  difficult  to  avoid  the  impression 
that  a  larger  measure  of  success  has  attended  this  operation  in 
the  late  war  than  the  previoiis  experience  of  military  surgeons 
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would  have  led  us  to  anticipate.'  It  is  evident  before  conclusions 
can  be  drawn  from  tbe  American  statistics  that  the  nature  of 
the  cases  in  which  the  trephine  was  employed  should  be  known, 
— in  how  many  the  dura  mater  was  opened,  and  how  many  not, 
— and  other  such  circumstances  affecting  the  results  of  gun-shot 
wounds  of  the  head.  In  European  military  practice  the  ex- 
perience of  recent  years  would  cause  the  trephine  to  be  em- 
ployed only  in  cases  which  were  otherwise  hopeless  ;  perhaps  the 
American  surgeons  may  have  applied  it  with  less  hesitation  in 
ordinary  cases  of  depressed  fracture.  At  any  rate,  as  the  report 
itself  indicates,  deductions  regarding  the  effect  of  this  treatment 
in  the  United  States  must  be  withheld  until  all  the  experience 
has  been  gathered  together,  and  the  medical  and  surgical  history, 
which  is  still  in  progress,  of  the  whole  war,  is  complete. 

Military  experience  in  Europe  during  the  present  century 
has  made  it  as  diflBicult  to  understand  the  frequent  successful 
results  of  trepanning  by  the  older  civil  surgeons,  as  to  find 
a  justification  for  the  use  of  the  operation  in  such  slight 
cases  as  those  in  which  they  often  performed  it.  The  dura 
mater  must  have  been  unopened  in  most  of  the  cases.  Pro- 
bably also  the  issues  were  so  successful  because  the  patients 
laboured  under  little  else  than  the  effects  of  the  operation 
itself,  while,  as  we  well  know,  very  fatal  mischief  usually 
exists  in  addition  in  those  instances  in  which  the  operation 
is  resorted  to  by  military  surgeons  for  accidents  from  gun- 
shot. While  showing  the  ill  results  of  operative  interference, 
an  occurrence,  quoted  by  Sir  Gr.  Ballinghall,  is  worth  mentioning, 
as  it  particularly  illustrates  the  favourable  results  of  abstaining 
from  trephining  in  some  cases.  After  the  battle  of  Talavera,  a 
hospital  which  had  been  established  in  the  town  had  to  be  sud- 
denly abandoned,  and  an  order  was  given  for  all  the  wounded 
who  could  march  to  leave  it.  There  was  no  time  for  selection, 
and  among  those  who  marched  were  twelve  or  fourteen  men 
with  wounds  of  the  head,  in  which  the  cranium  was  implicated, 
four  or  five  having  both  tables  fractured,  and  two  having  the 
globe  of  one  eye  destroyed,  along  with  fracture  of  the  os  frontis. 
All  these  men  recovered,  though  they  were  sixteen  days  on  the 
march,  harassed  and  exposed  to  a  burning  sun,  and  had  no  other 
application  than  water-dressing.  In  the  Netley  Museum  are 
several  preparations,  showing  extensive  depressed  fracture  of 
the  inner  table  of  the  skull  taken  from  patients  who  had  reco- 
vered without  trephining,  and  who  died  years  afterwards  from 
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other  causes.  One  only,  however,  of  these  specimens  has  a 
clear  history  that  the  fracture  resulted  from  gun-shot.  In  all 
these  cases  the  edges  of  the  depressed  portions  of  bone  had 
become  smooth,  and  united  by  new  osseous  matter,  and  the  cere- 
brum must  have  accommodated  itself  to  the  new  form  of  the 
inner  cranial  surface. 

With  regard  to  those  wounds  in  which  there  is  not  only 
a  depressed  fracture  but  the  projectile  has  passed  into  the 
brain-substance,  trephining  can  scarcely  ever  be  of  any  avail. 
Two  or  three  instances  are  recorded  in  which  the  course 
of  a  ball  has  been  traced  from  the  site  of  entrance  across 
the  brain,  and  trephining  resorted  to  for  its  extraction  with 
success ;  but  there  are  also  many  others  in  which  the  mere 
operation  of  the  extraction  of  a  foreign  body  has  apparently  led 
to  the  immediate  occurrence  of  fatal  results.  Moreover,  splinters 
of  bone  are  almost  always  carried  into  the  brain  when  balls 
penetrate  its  substance,  and  these  may  elude  observation ;  or 
the  ball  itself  may  be  divided  and  enter  the  brain  in  different 
directions,  when  the  operation  of  trephining  can  only  be  an 
addition  to  the  original  injury,  without  any  probable  advantage. 
These  are  all  circumstances  to  be  considered  in  estimating  the 
propriety  of  trephining  in  any  particular  case. 

It  is  only  right  to  wait  until  the  recent  experience  in  the 
United  States  is  more  fully  elucidated  ;  but,  until  that  is  before 
U.S,  the  following  seem  to  be  the  rules  of  practice  regarding  this 
operation  in  gun-shot  injuries  which  modern  European  experience 
tends  to  inculcate.  When  irregular  edges,  points,  or  pieces  of  bone, 
or  foreign  substances,  are  forced  down  and  evidently  penetrate — 
not  merely  press  upon — the  cerebral  substance,  or  where  abscess 
manifestly  exists  in  any  known  site,  and  relief  cannot  be  afforded 
by  simpler  means  at  the  wound  itself,  trephining  is  a  proper 
operation  to  be  resorted  to  for  effecting  the  necessary  relief ;  but 
in  all  other  cases  harm  will  probably  be  avoided  by  abstain- 
ing from  trephining,  while  benefit  will  be  effected  by  simply 
resorting  to  long-continued  constitutional  treatment,  viz.  all 
the  means  necessary  for  controlling  and  preventing  the  diffusion 
of  inflammation  over  the  surface  of  the  brain  and  its  mem- 
branes ;  the  most  careful  regimen,  very  spare  diet,  strict  rest 
and  quiet,  the  use  of  antimonials,  occasional  purgatives,  cold 
applications  locally,  so  applied  as  to  exclude  the  air  as  much  as 
possible  from  the  wound,  and  perhaps  depletion  by  venesection 
in  case  of  inflammatory  symptoms  arising.    Similar  remarks 
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will  apply  when  the  case  is  one  of  lodgment  of  a  projectile 
within  the  brain  ;  if  the  site  of  its  lodgment  is  obvious,  it 
should  be  removed  with  as  little  disturbance  as  possible,  but 
trephining  for  its  extraction  when  the  place  of  lodgment  is  not 
definitely  known,  but  the  projsctile  is  only  supposed  by  inference 
to  be  lodging  in  a  particular  spot  beneath  the  cranium,  is  an 
unwarrantable  operation.* 

Gun-shot  Wounds  op  the  Spine. 

Gun-shot  wounds  of  the  spine  are  closely  associated  with 
similar  injuries  of  the  head.  In  both  classes,  corresponding 
considerations  must  be  entertained  by  the  surgeon  in  reference 
to  the  important  nerve-structures,  with  their  membranes,  which 
are  likely  to  be  involved  in  the  injury  to  their  osseous  envelope  ; 
in  both,  the  effects  of  concussioii,  compression,  laceration  of 
substance,  or  subsequent  inflammatory  action,  chiefly  attract 
attention.  As  met  with  in  warfare,  the  injuries  of  this  region 
when  accompanied  with  fracture,  almost  always,  sooner  or  later, 
entail  fatal  results  ;  when  recovery  does  take  place,  the  fracture 
has  usually  been  confined  to  one  of  the  apophyses  of  a  vertebra, 
generally  the  spinous,  and  has  been  the  result  of  the  stroke  of 
a  bullet  or  other  small  projectile.  Concussion  of  the  spinal 
column,  leading  to  paralysis  more  or  less  persistent,  is  not  un- 
usually occasioned  by  fragments  of  shell,  or  large  projectiles  of 
the  indirect  kind ;  but  in  these  cases  the  accidents  are  mostly 
accompanied  by  extensive  lesions  of  the  neighbouring  struc- 
tures. Wounds  of  the  spine  from  heavy  direct  projectiles,  such 
as  cannon-shot,  being  almost  without  exception  immediately 
fatal,  are  not  distinguished  in  the  surgical  returns ;  they  only 
appear  in  the  general  list  of  killed  in  action. 

In  the  Surgical  History  of  the  Crimean  Campaign,  thirty-  two 
cases  are  noted  in  which  vertebrse  were  fractured,  ten  being 
without  apparent  lesion  of  the  spinal  cord,  and  twenty- two  with 
evident  lesion.  Of  these,  twenty-eight  died ;  and  four,  in  which 
the  fractures  were  confined  to  the  processes  of  the  vertebrse, 
survived  to  be  invalided.  Dr.  Chenu's  returns  show  that  out 
of  194  fractures  of  bones  of  the  vertebral  column  in  the  French 

*  A,  very  elaborate  essay,  entitled,  Etude  stir  la  trepanatmi  du  crane  dans  les 
lesions  traumatiqxies  de  la  tete,  par  M.  Hippolyte  Baron  Lairey  (4to,  pp.  123, 
Paris,  1869),  which  has  appeared  since  the  above  was  in  type,  maybe  consulted 
for  fmlher  information  on  this  subject. 
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army  caused  by  bullets  or  shell,  181  men  died,  11  survived  to 
be  pensioned,  and  2  returned  to  duty.  In  the  two  latter  instances 
the  sacrum  had  been  fractured.  Six  men  only,  who  had  been 
wounded  in  the  vertebral  column  during  the  Sepoy  mutiny  in 
India,  arrived  at  Chatham,  In  all,  the  wounds  were  the  results  of 
musket-balls.  Two  were  wounds  of  the  sacrum;  in  the  remain- 
der, the  portions  of  the  vertebrae  fractured  were  the  spinous 
processes.  In  the  Circular  issued  in  1865  from  the  Surgeon- 
General's  office  at  Washington,  it  is  stated  that  of  187  recorded 
cases  of  gun-shot  fracture  of  the  vertebrse,  all  but  7  proved  fatal. 
Six  of  these  were  fractures  of  the  spinous  or  transverse  pro- 
cesses ;  the  seventh  was  one  in  which  a  musket-ball  fractured  the 
spinous  process  of  the  fourth  lumbar  vertebra  and  penetrated 
the  canal,  but  was  extracted  with  the  fragments  of  bone.  In 
one  fatal  case  in  the  Crimea,  the  ball  passed  through  the  spine 
rather  below  the  first  dorsal  vertebra,  leading  to  complete  loss 
of  sensation  and  voluntary  motion  below  the  seat  of  injury,  and 
death  on  the  sixteenth  day  afterwards ;  in  another,  the  rifle- 
bullet  entered  the  right  side  of  the  second  lumbar  vertebra, 
traversed  the  spinal  canal  at  that  part,  and  lodged  in  the  body 
of  the  bone.  In  this  latter  case,  violent  pain  was  complained 
of  in  the  lower  extremities,  shooting  along  the  groins.  The 
patient  was  paraplegic,  and  death  ensued  thirty-three  hours 
after  admission.  In  another  fatal  case,  a  rifle-bullet  passed 
tlirough  the  right  cheek,  and  lodged  near  the  base  of  the  skull. 
There  was  no  paralysis,  but  delirium  and  coma  supervened,  and 
the  patient  died  five  days  after  receiving  the  wound.  The 
bullet  was  found  after  death,  lying  just  below  the  basilar  process, 
and  a  large  piece  of  the  atlas  was  broken  off  and  almost  detached. 
The  spinal  cord  did  not  appear  to  have  been  primarily  injured ; 
but  acute  inflammation  had  been  set  up,  and  had  extended  to 
the  membranes  of  the  brain.  There  is  a  preparation  in  the 
Museum  at  Fort  Pitt,  which  shows  a  gun-shot  fracture  both  of 
the  atlas  and  axis,  without  lodgment  of  the  ball.  The  patient 
survived  thirty  days.  It  is  curious  that,  in  a  case  which  was 
under  the  care  of  the  writer  in  the  Crimea,  where  a  rifle-ball 
passed  through  the  right  loin,  entered  the  spinal  canal  between 
the  third  and  fourth  lumbar  vertebrse,  breaking  the  laminae, 
passed  upwards  withm  the  column,  between  it  and  the  cord,  and 
made  its  exit  through  the  left  intervertebral  foramen  between 
the  second  and  third  vertebrse,  as  shown  after  death  four  years 
afterwards,  no  paralysis  occurred  at  the  time  of  the  injury,  nor 
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subsequently,  nor  was  any  evidence  afforded  at  the  post- 
mortem inspection  of  thecal  inflammation  having  been  excited 
(see  Guy's  Hospital  Reports,  vol.  v.  1859). 

In  injuries  of  the  vertebral  column  and  spinal  cord  occurring 
in  military  practice,  the  mischief  is  usually  so  complicated  and 
extensive,  and  the  medulla  itself  so  bruised,  that  the  cases  must 
be  very  rare  indeed  in  which  the  operation  of  trephining,  if 
justifiable  in  any  case,  can  offer  the  slightest  prospect  of  benefit. 
M.  Baudens  extracted  by  means  of  an  elevator,  a  ball  which 
had  lodged  in  the  eleventh  dorsal  vertebra,  and  was  causing  com- 
pression with  complete  paraplegia.  The  paralysis  disappeared 
immediately  after  the  extraction  of  the  bullet ;  but  tetanus 
came  on  four  days  afterwards,  and  proved  speedily  fatal. 

Gun-shot  Wounds  of  the  Face. 

Wounds  of  the  face  from  musket-shot,  grape,  and  small  frag- 
ments of  shell  are  usually  more  distressing  from  the  deformity 
they  occasion  than  dangerous  to  life.  Out  of  573  cases  of  face- 
wounds  registered  in  the  Crimea  among  the  British  troops,  only 
14  died.  No  fatal  case  occurred  among  the  officers.  The  pro- 
portion in  the  French  army  was  larger.  Dr.  Chenu's  returns 
show  that  out  of  1,747  wounds  involving  the  face  and  eyes,  from 
gun-shot,  287  died.  The  Washington  Circular  before  mentioned 
states  that  of  4,167  gun-shot  wounds  of  the  face,  there  were  1,579 
fractures  of  the  facial  bones,  and  2,588  flesh  wounds ;  and  that 
of  the  former,  891  recovered,  107  died,  while  the  terminations 
of  581  cases  were  still  to  be  ascertained.  The  absence  of  vital 
organs ;  the  numerous  natural  divisions  among  the  bones,  and 
their  comparatively  soft  structure,  causing  them  to  be  less  liable  to 
extensive  splitting ;  the  copious  vascular  reticulation  and  supply 
rendering  necrosis  so  much  less  likely,  and  repair  so  much 
easier  than  in  other  bones  ;  the  limited  amount  of  space  occupied 
by  the  osseous  structure  between  their  respective  periosteal 
investments  ;  and  the  opportunities  from  the  number  of  cavities 
and  passages  connected  with  this  region  for  the  escape  of  dis- 
charges ;  are  all  causes  of  the  comparatively  favourable  results 
of  wounds  in  this  as  regards  wounds  in  other  regions.  On  the 
other  hand,  the  vascularity  of  this  region  leads  to  danger  both 
of  primary,  and  especially  secondary,  hsemorrhage, — a  circum- 
stance which  in  all  deep  wounds  of  the  face  must  be  looked  for 
as  a  not  improbable  complication.    Lodgment  of  projectiles  in 
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some  of  the  cavities  of  this  region  are  not  unfrequent  accidents. 
The  other  complications  of  these  gunshot  wounds  are  lesions  of 
the  organs  of  special  sense  ;  of  parts  concerned  in  mastication, 
deglutition,  and  articulation ;  injury  to  the  base  of  the  skull ; 
paralysis  from  injury  to  nerves  ;  wounds  of  glands  or  their  ducts, 
or  of  the  lachrymal  apparatus ;  but  it  is  scarcely  necessary  to 
do  more  than  allude  to  these  lesions,  as  the  considerations  con- 
nected with  their  treatment  will  be  found  elsewhere. 

Wounds  from  cannon-shot  occasionally  illustrate  what 
horrible  and  extensive  injuries  may  be  borne  in  this  region 
without  life  being  at  once  extinguished.  They  are  the  more 
distressing  because  the  patient  lives  conscious  of  his  sufferings 
without  possibility  of  surgical  alleviation.  The  case  of  an 
officer  of  Zouaves,  wounded  in  the  Crimea,  is  recorded,  who  had 
his  whole  face  and  lower  jaw  carried  away  by  a  ball,  the  eyes 
and  tongue  included,  so  that  there  remained  only  the  cranium. 
Supported  by  the  spine  and  neck.  This  unfortunate  being 
lived  twenty  hours  after  the  injury,  breathing  by  the  laryngeal 
opening  at  the  pharynx,  while  his  gestures  left  no  doubt  that 
he  was  conscious  of  his  condition.  Mr.  Guthrie  has  recorded  a 
similar  case  which  occurred  in  an  officer  during  the  assault  of 
Badajos.  This  patient  suffered  distressingly  from  want  of 
water  to  moisten  his  throat,  but  could  not  swallow  when  some 
was  brought.  One  eye  was  left  hanging  in  the  orbit,  the 
floor  of  which  was  destroyed,  and  this  enabled  him  to  write 
thanks  for  attention  paid  him.  He  did  not  die  till  the  second 
night  after  the  injury. 

In  the  treatment  of  gun-shot  wounds  of  the  face  where  the 
bones  are  much  separated  and  displaced,  the  surgeon  should 
always  retain  and  re-adjust  as  many  of  the  broken  portions  as 
possible.  It  is  often  surprising  how  small  connexions  with 
neighbouring  soft  parts  will  suffice  to  maintain  vitality,  and 
lead  to  restored  union  in  this  region.  A  case  which  occurred 
to  the  writer  in  August  1855,  in  a  private  of  the  19th  Regiment, 
is  detailed  in  the  Lancet,  p.  436,  of  that  year.  The  wound  was 
caused  by  a  fragment  of  shell.  The  right  half  of  the  arch  of 
the  palate  was  jammed  in  and  fixed  at  right  angles  to  the  other 
half,  and  the  upper  maxillary  bone  was  so  shattered  that  it  was 
scarcely  possible  to  note  the  directions  of  the  lines  of  fracture. 
The  lower  maxilla  was  broken  in  three  places,  and  there  was 
extensive  laceration  of  the  soft  parts.  Great  difficulty  was  met 
with  at  first  in  unlocking  the  parts  of  the  palate  which  had 
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been  driven  into  each  other,  and,  when  they  were  separated, 
the  right  half  hung  down  loosely  in  the  mouth ;  yet  favourable 
union  was  obtained  between  all  these  fractures,  the  broken 
portions  being  adjusted  so  that  the  man  recovered  with  both  the 
upper  and  lower  maxillae  consolidated  in  their  normal  relations 
to  each  other.  No  teeth  had  been  driven  out  of  their  sockets, 
and  they  were  very  useful  as  points  of  support  in  the  steps 
taken  to  procure  coaptation  of  the  disunited  fragments. 

Gun-shot  Wounds  op  the  Neck. 

Gun-shot  wounds  of  this  region  do  not  appear  to  be  so  fatal 
as  might  be  anticipated  from  the  large  vessels  and  important 
canals  leading  to  the  thorax  and  abdomen,  which  at  first  sight 
appear  to  be  so  exposed  and  unprotected.  Out  of  147  cases  of 
gunshot  wounds  of  the  neck  admitted  into  the  English  hospi- 
tals in  the  Crimea,  there  were  only  6  deaths — a  mortality  of 
4*08  per  cent.  The  mortality  in  the  French  army  was  much 
greater.  Dr.  Chenu's  returns  show  that  out  of  385  patients  with 
gun-shot  wounds  of  the  neck  in  the  French  ambulances,  101  died, 
— a  mortality  of  26-2  per  cent.  It  is  difficult  to  explain  such  a 
different  result.  The  Circular  fron.  the  Surgeon-General's  office 
at  Washington,  states  that  of  1,329  cases  of  gun-shot  wounds  of 
the  neck  entered  on  the  records,  the  ultimate  results  of  546 
only  had  been  ascertained,  and  that  in  these  the  mortahty  was 
14  per  cent.  In  no  region  are  so  many  examples  offered  of 
large  vessels  meeting,  but  escaping  from  balls  in  their  passage, 
as  in  this  ;  because  the  cause  which  operates  elsewhere — ready 
mobility  among  long  and  yielding  structures — exists  in  a  greater 
degree  in  the  neck  than  in  any  other  part.  Where  the  large 
vessels  happen  to  be  divided,  death  must  follow  almost  imme- 
diately. 

Superficial  wounds  of  the  neck  offer  no  peculiarities.  The 
larynx  and  trachea  being  the  organs  most  prominent,  and  most 
frequently  injured,  are  those  which  chiefly  attract  the  surgeon's 
notice  in  warfare ;  but  a  consideration  of  the  anatomical  sti'uc- 
ture  will  at  once  show  what  numerous  other  complications, 
whether  from  direct  injury  or  consequent  inflammation,  pro- 
jectiles are  likely  to  cause  when  they  are  driven  deeply  into, 
or  perforate,  this  region. 

A  brief  abstract  of  some  wounds  of  the  neck,  which  occurred 
during  the  Crimean  campaign,  will  serve  to  exhibit  the  leading 
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symptoms  connected  with  them  when  the  larynx,  or  larynx  and 
oesophagus,  are  involved. 

In  the  surgical  history  of  the  war,  it  is  stated  that  only  three 
wounds  of  the  neck,  other  than  simple  flesh-wounds,  occurred 
among  the  officers  from  the  commencement  to  the  end  of  the 
war ;  of  which  two  proved  fatal,  and  one  led  to  invaliding.  In 
that  number,  however,  is  not  included  the  case  of  an  officer, 
Lieut.  M.,  of  the  19th  Regiment,  who  came  under  the  care  of 
the  writer.  In  this  instance  the  neck  was  completely  traversed, 
the  oesophagus  perforated  from  side  to  side,  and  the  larynx 
injured.  After  the  shock  had  subsided,  the  leading  symptoms 
were  aphonia,  dysphagia,  numbness  of  one  arm,  oedema  and 
stifihess  of  the  neck,  distressing  accumulation  of  mucus  about 
the  fauces,  and  slight  pyrexia.  Recovery  progressed  favourably, 
and  on  the  twenty-second  day  after  the  injury  both  external 
wounds  in  the  neck  were  healed,  and  the  two  in  the  oesophagus 
appeared  to  be  closed  also.  The  patient  referred  to,  still  suflers 
from  a  certain  amount  of  aphonia.  It  was  not  enough  to  prevent 
him  from  performing  his  duties  as  a  captain,  but  the  want  of 
sufficient  power  of  voice  disabled  him  for  a  more  extensive  com- 
mand and  ultimately  caused  him  to  leave  the  army.  Another 
of  these  cases,  in  which  emphysema  of  the  neck,  oedema  of  the 
glottis,  great  dyspnoea,  and  threatened  suffocation  gradually 
supervened  in  a  superficial  gun-shot  wound  of  the  neck  with 
fracture  of  the  thyroid  cartilage,  was  treated  by  Assistant- 
Surgeon  Cowan,  55th  Regiment,  who  performed  tracheotojny, 
and  thereby  saved  the  patient's  life.  In  another  the  ball  passed 
through  the  thyro-hyoid  membrane,  fractured  the  thyroid  car- 
tilage, and  tore  the  lining  membrane  of  the  glottis.  Tracheotomy 
was  performed  on  the  day  after  the  injury  without  benefit,  and 
the  patient  died.  Liquids  could  not  be  prevented  from  passing 
into  the  trachea  through  the  wound  made  by  the  projectUe. 
In  the  case  of  a  private  of  the  97th  Regiment  a  bullet  entered 
at  the  ponium  Adami,  and  passed  out  by  the  anterior  edge  of  the 
right  sterno-mastoid  muscle.  Loss  of  voice,  frequent  cough, 
bloody  sputa,  slight  emphysema  at  the  wound  of  entrance,  and 
nausea,  were  the  leading  symptoms.  When  the  man  attempted 
to  drink,  some  of  the  fluid  escaped  by  the  wound  of  exit.  After 
five  days  this  occurrence  ceased ;  and  after  the  twelfth  day,  air 
no  longer  passed  out  of  the  wound  of  entrance.  Both  wounds 
gradually  healed  ;  but  aphonia — the  voice  being  reduced  to  a 
whisper — existed  when  tJae  man  left  the  regimental  hospital.  A 
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soldier  of  the  Rifle  Brigade,  tinder  the  care  of  Deputy  Inspector- 
General  Eraser,  C.B.,  then  surgeon  of  the  battalion,  had  been 
shot  through  the  trachea,  and  respiration  was  for  some  time 
carried  on  by  the  wound ;  gradually,  however,  it  completely 
healed,  and  a  favourable  recovery  ensued.  Another  interesting 
case  occurred  in  a  soldier  of  the  same  battalion,  at  the  last  assault 
of  the  Redan.  A  rifle-ball  entered  this  man's  neck  at  the  lower 
part  of  the  left  sterno-mastoid  muscle,  passed  across  under  the 
skin,  wounding  the  anterior  surface  of  the  trachea,  severed  some 
fibres  of  the  right  sterno-mastoid,  and  effected  its  exit.  The 
man  was  wounded  at  the  same  time  by  two  other  rifle-balls, 
both  flesh-wounds,  one  through  the  left  fore-arm,  the  other 
through  the  upper  part  of  the  right  thigh ;  while  a  shell  explod- 
ing near  him,  caused  his  left  eye  to  be  penetrated  with  particles 
of  stone  and  earth.  Vision  was  lost ;  but  in  other  respects, 
excepting  a  little  lameness  from  the  wound  in  the  thigh,  he  was 
discharged  cured,  after  fifty-six  days'  hospital  treatment. 

The  liability  to  concussion  of  the  cervical  portion  of  the  verte- 
bral column,  and  to  injury  of  the  deep  cervical  and  other  nerves, 
must  not  be  overlooked.  Wounds  of  the  neck  are  often  accom- 
panied by  more  or  less  loss  of  power  in  one  of  the  upper  extre- 
mities ;  and  more  extensive  paralysis  occasionally  succeeds, 
although  there  was  no  primary  evidence  of  the  spine  being 
implicated  in  the  injurj. 

Gun-shot  Wounds  op  the  Chest. 

These  always  form  a  large  proportion  of  the  injuries  from 
warfare,  both  in  the  open  field,  and  more  especially  in  sieges, 
where  the  upper  part  of  the  body  is  chiefly  exposed.  Dr. 
Sci'ive's  returns  show  that  the  proportion  of  chest  to  other 
wounds  was  1  in  12  in  the  trenches,  and  1  in  20  in  ordinary 
engagements.  In  the  British  forces  they  are  returned  as  1  in 
10  among  the  ofiicers  during  the  whole  war,  and  nearly  1  in  17 
among  the  men,  from  April  1,  1855,  to  the  end  of  the  war. 
The  ample  space  occupied  by  the  chest  and  the  exposed  surface 
it  presents  as  a  target  towards  the  enemy,  would  lead  to  the  an- 
ticipation that  wounds  of  this  region  would  be  very  numerous  in 
warfare.  The  grave  accidents  which  are  not  unlikely  to  follow 
the  severer  forms  of  superficial  gun-shot  injuries  of  the  chest, 
although  the  pleural  cavities  may  remain  unopeiicd ;  the  serious 
complications  which  are  induced  when  the  cavity  of  the  chest  is 
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penetrated ;  together  with  the  dangerous  consequences  of  wounds 
of  its  chief  viscera — the  heart,  great  vessels,  and  lungs — cause 
the  proportionate  mortality  to  be  very  great.  The  British 
returns  show  that  among  the  officers  who  came  under  hospital 
treatment  for  chest-wounds  of  all  kinds,  wounds  of  the  chest- 
walls,  as  well  as  of  the  cavity  enclosed  by  them,  31^  per  cent, 
and  among  the  men  28  per  cent.  died.  Dr.  Chenu's  returns 
show  that  in  the  French  army,  out  of  2,506  chest-wounds, 
penetrating  and  non-penetrating,  there  were  817  deaths,  or 
32  -pQy  cent.  Out  of  935  survivors  among  soldiers  of  the 
Royal  army  wounded  in  the  Sepoy  mutiny  of  1857-58  who 
were  invalided  home  to  England,  the  number  invalided  from 
the  effects  of  wounds  of  the  chest,  all  kinds  included,  was  only 
36.  In  many  instances  soldiers  wounded  in  this  region  do  not 
live  long  enough  to  come  under  surgical  treatment,  hut  die 
on  the  field  of  action  either  from  penetration  of  the  heart, 
hfcmorrhage,  suffocation,  or  shock ;  and  the  proportion  of  men 
with  fatal  chest- wounds  returned  as  '  killed  in  action,'  or  as 
'died  under  treatment,'  will  constantly  vary  according  to  cir- 
cumstances connected  with  the  nature  of  the  military  opera- 
tions, and  the  opportunities  of  early  removal  from  the  field  to 
the  field-hospitals. 

Gun-shot  wounds  of  the  chest  may  conveniently  be  divided 
for  study  into  two  classes,  viz,  non-penetrating  and  penetrating. 
NoN-PENETRATiNG  wounds  become  subdivided  into  simple  con- 
tused wounds  of  the  soft  parietes ;  contused  and  lacerated 
wounds ;  similar  wounds  accompanied  with  injury  to  bones  or 
cartilage  ;  and  lastly,  those  complicated  with  lesion  of  some  of 
the  contents  of  the  chest,  the  pleura  remaining  unopened,  or, 
if  the  pleura  be  opened,  without  any  superficial  wound  of  the 
integuments.  In  none  of  these — and  this  is  their  important 
distinction — is  there  any  communication  between  the  air  external 
to  the  parietes,  and  the  serous  cavities  of  the  chest.  Pene- 
trating wounds  may  exist  without  wound,  or  with  wounds,  of 
one  or  more  of  the  viscera  of  this  cavity.  Among  the  more 
serious  complications  with  which  the  latter  may  be  accompanied, 
is  the  lodgment  of  the  projectile  or  other  foreign  bodies,  or  of 
fragments  of  bone,  within  the  chest.  As  wounds  of  the  heart 
and  great  vessels  are  almost  invariably  at  once  fatal,  and  as  the 
organs  of  respiration  occupy  the  greater  part  of  the  cavity  of 
this  region,  it  is  with  reference  to  the  latter  that  the  treatment 
of  chest- wounds  is  chiefly  concerned. 
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Non-penetrating  wounds. — This  division  of  gun-shot  wounds 
includes  a  considerable  proportion  of  recoveries.  Out  of  327 
non-penetrating  wounds  and  contusions  of  the  chest,  in  the 
English  army  in  the  Crimea,  there  were  only  15  deaths;  out 
of  1,509  wounds  of  the  same  kind,  in  the  French  army,  according 
to  Dr.  Chenu's  returns,  there  were  184  deaths.  The  Washing- 
ton Circular,  before  quoted,  refers  to  4,759  flesh-wounds  of  the 
chest,  and  states  in  a  general  way  that  they  presented  a  very 
small  ratio  of  mortality. 

Of  the  simpler  wounds  in  which  the  soft  parietes  only  are  in- 
volved, little  need  be  observed,  excepting  that  the  healing 
process  is  often  a  long  one,  owing  to  the  natural  movements  of 
the  ribs  to  which  the  wounded  structures  are  attached  in- 
terrupting the  process  of  repair,  especially  when  the  ball  has 
taken  a  prolonged  course  beneath  the  skin,  and  also  owing 
to  the  frequent  supervention  of  pleuritis  and  its  consequences. 
The  surgeon  must  be  on  his  guard  to  watch  for  pleuritis  arising 
as  a  consequence  of  these  injuries,  however  trivial  the  wound  or 
contusion  produced  by  the  projectile  may  at  first  appear.  Two 
deaths  are  recorded  in  the  British  History  of  the  Crimean  War, 
under  simple  flesh-wounds  and  contusions,  without  fracture  or 
pleural  opening,  from  bullets ;  and  in  both  of  these  the  fatal 
termination  arose  from  pleuro-pneumonia. 

When  the  force  with  which  the  wall  of  the  chest  has  been 
struck  has  been  great,  as  when  a  heavy  fragment  of  shell  strikes 
at  full  speed  against  a  man's  breast-plate,  the  injury  is  not  only 
liable  to  be  followed  by  severe  ecchymosis,  but  the  subsequent 
effects  of  the  contusion  frequently  show  themselves  in  abscesses, 
necrosis  of  ribs,  and  sinuses  of  a  troublesome  character  lasting 
for  years  afterwards.  The  cartilaginous,  or  even  the  bony, 
parietes,  may  be  momentarily  forced  inwards  at  the  time  of  such 
a,n  injury,  so  that  the  lungs  become  compressed  and  bruised, 
though  not  opened.  In  such  a  case  blood  may  be  expec- 
torated by  the  mouth  in  considerable  quantity,  and,  even  if  no 
such  hgemorrhage  as  this  take  place,  haemoptysis  will  almost 
invariably  be  one  of  the  symptoms  presented.  Ecchymosis, 
or,  at  least,  congestion  of  the  lung  itself  to  a  partial  extent,  in 
all  probability  follows  every  non-penetrating  gun-shot  wound  of 
the  chest  of  much  severity.  Instances  occasionally  occur, 
among  injuries  of  the  chest  from  projectiles  of  large  size,  in 
which,  notwithstanding  no  open  wound  of  the  parietes  nor 
fracture  has  been  caused,  and  no  opening  of  the  lung  effected,  yet 
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death  follows  "witli  all  the  symptoms  of  suffocation,  apparently 
due  to  the  direct  result  of  contusion  of  the  pulmonary  structure 
and  its  conseqiient  engorgement. 

Lastly,  with  regard  to  these  non-penetrating  wounds,  we  may 
occasionally  expect  to  meet  with  a  solution  of  continuity  in  some 
viscus  of  the  thorax,  more  especially  of  a  lung,  without  any  direct 
communication  between  an  external  opening  and  the  wounded 
organ ;  and  the  injury  may  be  accompanied,  or  unaccompanied, 
by  a  wound  of  the  costal  pleura.  These  occurrences  are  some- 
times due  to  the  chest-wall  being  forced  inwards  in  such  a 
way  as  not  only  to  compress,  but  also  to  lacerate,  a  lung  between 
the  opposite  walls,  without  fracture  of  bone ;  sometimes  to  a  rib 
or  ribs  being  broken,  and  the  lung  being  wounded  and  pene- 
trated by  sharp  points  of  fractured  bone,  in  the  same  way  as  not 
unfrequently  happens  in  the  accidents  met  with  in  civil  life.  In 
warfare  these  lesions  are  generally  the  result  of  injuries  from 
large  projectiles  of  irregular  form,  such  as  fragments  of  shell. 

Penetrating  wounds. — When  we  examine  statistically  the  re- 
sults of  i>enetrating  wounds  of  the  chest  in  warfare,  we  find  that 
the  mortality  denoted  is  very  large.  Out  of  22  officers  so 
wounded  in  the  Crimea,  15  died;  and  out  of  125  men,  105  died, 
showing,  when  taken  together,  a  mortality  of  8 1*6  per  cent.  Dr. 
Chenu's  Crimean  returns  show  that  out  of  508  patients  with 
penetrating  wounds  of  the  chest  in  the  French  army,  467  died: 
a  mortality  of  91 '9  per  cent.  The  percentages  are  here  greatly  in- 
creased by  the  proximity  of  the  field-hospitals  in  the  Crimea  to  the 
trenches  in  which  most  of  the  patients  were  wounded  ;  had  they 
been  wounded  under  the  ordinary  circumstances  of  battle,  they 
would  never  have  reached  a  hospital,  and  would  have  been  in- 
cluded in  the  number  of  dead  on  the  field  itself.  The  American 
returns  are  not  yet  complete.  The  records  hitherto  published 
state  that  2,303  cases  had  been  transcribed,  in  which  either  the 
thoracic  cavity  had  been  penetrated  or  the  injuries  had  been 
accompanied  by  lesions  of  the  thoracic  viscera.  The  results  had 
been  ascertained  in  1,272  of  these  cases,  and  were  fatal  in  930, 
or  in  73  per  cent.  Cases  of  non-penetrating  wounds,  in  which 
lungs  had  been  pierced  by  broken  ribs,  and  those  in  which  the 
lungs  had  been  only  contused,  are  mingled  in  the  American 
returns  with  the  penetrating  wounds  :  this  prevents  exact  com- 
parison with  the  results  shown  in  the  English  and  French 
Crimean  returns.  Fatal  consequences  ensue  in  penetrating 
wounds  of  the  lungs  either  from  primary  hsemorrhage,  leading  to 
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exliaustion  or  suffocation;  from  active  inflammation  of  the  pleurae 
and  pulmonary  structure ;  from  irritative  fever  accompanying 
profuse  discharges  ;  from  fluid  accumulations  in  one  or  both  of 
the  pleural  sacs  ;  from  extension  of  inflammation  to  the  pericar- 
dium ;  or  from  circumstances  inducing  secondary  haemorrhage. 

In  gun-shot  injuries  a  penetrating  wound  of  the  chest  is  in 
most  instances  readily  obvious  to  the  sense  of  sight  or  touch. 
The  end  of  the  finger  can  be  inserted,  and  there  can  be  no  mis- 
take about  the  nature  of  the  injury.  But  occasionally,  notwith- 
standing an  opening  has  actually  been  made  into  the  chest, 
diflSculties  and  mistakes  in  the  diagnosis  occur ;  particularly  if 
the  bullet  has  passed  through  the  scapula,  shoulder,  or  from  any 
more  distant  part ;  if  it  be  small,  like  a  pistol-ball,  and  has 
entered  very  obliquely;  or  if,  from  accidental  position  of  the 
patient,  the  particular  part  of  the  integument  which  was  pierced 
at  the  time  the  opening  was  made  in  the  chest- wall  has  glided 
away,  and  so  left  the  track  of  the  bullet  covered  by  sound  skin. 
Again,  even  when  we  have  clear  evidence  that  the  cavity  of  the 
chest  has  been  opened,  it  will  be  found  by  no  means  easy  always 
to  decide  whether  a  lung  has  been  penetrated  or  otherwise.  The 
train  of  symptoms  usually  described  as  characterising  Wounds  of 
the  Lung  must  not  be  expected  to  be  all  constantly  present ;  they 
are  each  liable  to  be  modified  by  a  great  variety  of  circumstances, 
and  may  each  severally  exist  in  penetrating  wounds  of  the  chest 
where  the  lung  has  escaped  from  being  opened.  It  is  only  by 
a  combination  of  symptoms,  rather  than  by  the  presence  of  any 
one  or  other  symptom,  that  a  lung- wound  can  in  many  instances 
be  diagnosed.  Nor  is  it  always  easy  to  determine  whether  the 
baU  has  lodged  or  not ;  or,  when  the  ball  has  passed  through, 
whether  fragments  of  bone,  or  other  substances,  have  remained 
behind. 

When  the  cavity  of  the  chest  has  been  opened  by  a  projectile, 
and  the  lung  wounded,  the  following  circumstances  may  be 
looked  for,  in  addition  to  those  physical  evidences  of  the  injury 
which  are  obvious  to  sight  and  touch  :  a  certain  amount  of  con- 
stitutional shock ;  collapse,  and  tendency  to  syncope  from  loss 
of  blood ;  h£Em  orrhage  from  the  external  wound  ;  effusion  of  blood 
into  the  pleural  cavity ;  haemoptysis  ;  and  dyspncea.  If  these 
symptoms  are  all  present  we  may  conclude  that  a  lung  has  been 
wounded ;  but  we  must  not  conclude  that  a  lung  has  not  been 
wounded  because  any  one  or  more  of  them  are  absent.  Escape 
of  air  by  the  external  wound,  and  emphysema,  are  also  named 
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bj  some  surgeons  as  characteristic  signs  of  a  lung-wound.  The 
primary  symptoms  will  generally,  but  not  invariably,  be  followed, 
after  twenty-four  hours  or  later,  by  the  usual  signs  of  inflamma- 
tion in  some  of  the  structures  injured.  It  is  not  possible  within 
the  limits  of  this  article  to  discuss  the  import  of  these  several 
symptoms  as  regards  gun-shot  wounds,  but  some  of  them  may 
be  briefly  referred  to. 

The  shock  of  a  penetrating  wound  of  the  chest,  apart  from  the 
collapse  consequent  on  hsemorrhage,  is  not  generally  so  marked 
a  symptom  as  it  is  in  extensive  fractures  of  the  larger  bones  of 
the  extremities  or  in  penetrating  wounds  of  the  abdomen.  There 
is  often  much  more  '  shock '  when  a  ball  has  not  penetrated ; 
when  it  has  met  something  to  oppose  its  course,  as  part  of  a 
soldier's  accoutrements,  and  when,  although  it  has  not  entered, 
it  has  nevertheless  struck  with  such  force  as  to  cause  a  violent 
concussion  of  the  whole  chest  and  its  contents. 

Sudden  copious  hcemorrhage  coughed  into  the  mouth,  and  ra- 
pidly recurring,  after  a  projectile  has  entered  the  chest,  suflfi- 
ciently  indicates  that  a  lung  has  been  penetrated.  But  moderate 
expectoration  of  blood  or  ordinary  hcemoptysis,  although  it  indi- 
cates injury  of  some  sort  to  the  lung,  by  no  means  gives  assurance 
that  this  organ  has  been  opened.  Haemoptysis  generally  accom- 
panies gun-shot  wounds  of  the  lung  in  a  greater  or  less  degree, 
no  doubt  always  when  a  bronchial  tube  of  any  large  size  is  pene- 
trated and  the  lung  remains  pervious  ;  but  it  is  sometimes  wholly 
absent,  even  though  a  lung  has  been  extensively  opened,  and 
although  the  patient  is  troubled  by  cough.  Dr.  Eraser,  in  a 
monograph  on  Wounds  of  the  Chest,  has  stated  that  out  of  nine 
fatal  cases  observed  by  him  in  the  Crimea  in  which  the  lungs  were 
wounded,  only  one  had  had  haemoptysis  ;  and  out  of  seven  fatal 
cases  in  which  the  lungs  were  foimd  not  to  be  wounded,  two 
had  had  haemoptysis.  This,  however,  from  the  writer's  obser- 
vations, would  appear  to  be  an  unusual  proportion  of  cases  in 
which  haemoptysis  was  not  present  after  lung-wounds. 

Haemorrhage  outwards  from  the  opening  of  a  chest- wound 
does  not  as  a  general  rule  occur  to  an  extent  to  excite  the 
surgeon's  anxiety  as  compared  with  other  symptoms.  Now  and 
then,  after  a  severe  wound,  when  blood  escapes  into  the  pleural 
cavity,  and  the  opening  in  the  chest-waU  is  large  and  free,  it 
will  flow  copiously  from  the  external  wound ;  and,  if  both  the 
opening  in  the  lung,  as  well  as  that  in  the  chest-wall  remains 
free,  we  shall  find  the  blood  mixed  with  air,  and  jetting  out 
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whenever  the  patient  conghs.  Or  the  haemorrhage  may  pi-o- 
ceed  in  a  more  direct  manner  from  the  piilmonary  striicture, 
the  escape  outwards  being  dne  to  the  effect  of  old  close  adhe- 
sions connecting  the  lung  with  the  costal  parietes  and  so  making 
the  external  opening  continuous  with  the  track  of  the  wound. 
More  usually,  however,  external  bleeding,  when  it  occurs,  is 
due  to  lesion  of  an  intercostal,  perhaps  also  of  branches  of 
the  internal  mammary  artery,  in  consequence  of  these  vessels 
having  been  torn  by  the  sharp  ends  of  fractured  ribs. 

Primary  internal  haemorrhage  is  always  an  alarming  symptom. 
It  is  the  chief  source  of  death  in  those  cases  of  lung-wounds 
which  prove  mortal  from  the  early  effects  of  the  injuries  in- 
flicted ;  the  fatal  event  being  sometimes  induced  by  it  rapidly 
after  the  receipt  of  the  wound,  sometimes  not  until  two  or  three 
days  have  elapsed.  There  are  no  means  by  which  the  exact  posi- 
tion of  the  sources  of  internal  haemorrhage  can  be  determined. 
If  immediately  after  a  gun-shot  wound,  copious  haemorrhage  by 
the  mouth,  and  fatal  syncope  or  suffocation  quickly  supervene, 
the  inference  is  obvious  that  the  projectile  has  opened  some  of 
the  large  pulmonary  vessels.  But  when  the  internal  haemor- 
rhage proceeds  more  slowly,  it  may  either  be  derived  from 
divided  pulmonary  vessels,  or  from  some  of  the  parietal  arte- 
ries, or  from  both  sources  combined.  When  the  blood  continues 
to  flow  into  the  pleural  sac — as  indicated  by  the  persistent 
blanched  appearance  of  the  patient,  the  cold  clammy  surface, 
increasing  dyspnoea,  occasional  haemoptysis,  and  the  stetho- 
scopic  signs  on  ausculation — and  when  no  traces  of  a  source  of 
haemorrhage  in  the  parietal  wounds  can  be  discovered,  there 
can  remain  little  doubt  that  it  is  from  the  structure  of  the  lung 
itself  that  the  blood  is  flowing.  The  amount  of  haemorrhage  in 
wounds  of  the  lungs  varies  greatly  according  to  the  direction  of 
the  track  of  the  ball ;  for  the  large  vessels  cannot  here  glide 
away  from  the  action  of  the  projectile,  as  they  may  in  the  neck 
or  extremities  of  the  body.  The  situation  of  the  wound  of 
entrance,  or,  if  it  be  a  perforating  wound,  the  course  the  ball 
has  taken,  inferred  from  the  relative  positions  of  the  wounds  of 
entrance  and  exit,  will  therefore  greatly  help  us  to  determine 
the  probable  site  of  the  bleeding,  and,  to  some  extent  its  pro- 
bable degree  of  gravity.  Wounds  near  the  root  of  each  lung, 
where  the  pulmonary  arteries  and  veins  are  largest,  are 
attended  with  the  greatest  amount  of  haemorrhage ;  and,  as 
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coagula  can  hardly  form  suiiiciently  to  suppress  tlie  flow  of 
blood,  are  generally  fatal. 

Dyspnoea  is  a  frequent  accompaniment  of  wounds  penetrat- 
ing the  lung,  but,  again,  is  not  an  invariable  symptom.  When 
dyspnoea  is  greatly  complained  of  in  the  early  period,  and  is  not 
accompanied  with  signs  of  internal  haemorrhage  and  pressure, 
it  will  sometimes  be  found  to  depend  upon  the  injuries  to  the 
parietes,  and  to  the  pain  caused  on  taking  a  full  inspiration,  or 
to  congestion  of  the  lung  from  the  concussion  to  which  it  has 
been  subjected.  When  a  lung  has  been  penetrated,  and  dys- 
pnoea is  an  urgent  symptom  before  sufficient  time  has  elapsed 
for  inflammatory  action  to  have  been  induced,  the  dyspnoea 
may  be  caused  by  pressure  upon  the  lung  either  from  effusion 
of  blood,  or  from  accumulation  of  air  in  the  pleural  sac.  Ex- 
amination by  percussion  and  the  stethoscope  will  decide  the 
existence  of  either  of  these  two  sources  of  compression.  The 
dyspnoea,  if  great,  indicates  that  the  power  of  expansion  of  both 
lungs  is  interfered  with  by  pressure ;  when  the  compression 
is  limited  to  one  lung,  though  it  may  be  completely  collapsed 
in  consequence,  especially  if  the  opening  in  the  chest- wall  be  a 
large  one,  the  symptom  of  dyspnoea  may  be  wholly  absent.  It 
will  be  readily  understood  how  much  the  situation  of  the 
wound ;  its  direction,  whether  communicating  immediately  or 
by  a  sinuous  course  with  the  pleural  sac  ;  the  size  of  the  open- 
ing ;  and  other  circumstances,  must  modify  the  occurrence  of 
this  symptom. 

It  is  sometimes  stated  that  the  escape  of  air  by  a  chest- 
wound  is  a  sufficient  proof  that  the  lung  has  been  opened 
by  the  projectile.  Experience  has  shown  that  by  itself  this 
occurrence  is  not  a  sufficient  proof  of  a  lung-wound.  Air 
has  been  noticed  to  escape,  when  it  has  been  afterwards  proved 
that  the  lung  was  not  wounded ;  and  no  air  may  escape  though 
the  lung  is  wounded.  In  the  former  case,  the  air  may  have 
entered  by  the  wound,  and  have  been  forced  out  again  by  the 
expansion  of  the  lung  in  inspiration,  or  by  the  sinking  of  the 
chest  on  expiration  ;  in  the  latter  case,  a  variety  of  conditions, 
both  as  regards  the  wounded  lung  itself  and  also  the  chest- 
walls,  may  prevent  the  occurrence  of  this  symptom.  If  air 
and  frothy  mucus  with  blood,  as  noticed  in  some  cases,  escape 
by  the  wound,  there  can  be  no  doubt  of  the  nature  of  the 
injury.  Emphysema  of  a  diff'used  kind  is,  again,  not  often 
seen  in  penetrating  gun-shot  wounds,  though  it  occasionally 
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happens.  The  free  opening  generally  made  by  the  projectile 
sufficiently  explains  this  fact. 

The  limits  of  this  essay  prevent  reference  at  any  length  to 
the  inflammations  which  supervene  on  these  wounds.  Diffused 
inflammation  of  the  lung  itself  is  not  so  common  as  might  perhaps 
be  expected.  In  unfavourable  cases,  the  pleural  cavity  is  gene- 
rally found  to  be  the  seat  of  extensive  inflammatory  action,  with 
unhealthy  accumulations  of  sero-purulent  fluid,  floating  lymph, 
and  broken-up  clot,  especially  where  irritation  has  been  kept 
up  by  the  presence  of  foreign  bodies,  or  the  patient's  constitu- 
tion has  become  debilitated  from  any  cause. 

Natural  process  of  cure  of  lung-wounds. — When  a  case  of  bullet- 
wound  of  a  lung  progresses  favourably,  the  following  are  usually 
the  successive  steps  of  the  curative  process.  The  pleura  adjoining 
the  seat  of  injury  becomes  inflamed,  exudation  occurs,  and  by 
this  means  the  orifice  of  entrance  in  the  lung,  and  of  exit  also, 
if  the  ball  has  perforated  its  structure,  become  adherent  to  the 
costal  parietes  shortly  after  the  receipt  of  the  injury.  The 
openings  made  by  the  ball,  both  the  opening  in  the  chest- 
wall  and  that  in  the  lung,  thus  become  circumscribed  and 
excluded  from  the  general  pleural  cavity.  In  a  similar  way, 
the  track  of  the  projectile  through  the  lung  is  shut  off  from 
communication  with  the  rest  of  the  organ  by  effusion  into  the 
parenchyma  around  it.  If,  however,  any  bronchial  tubes  of 
rather  large  size  have  been  opened  in  the  course  the  bullet  has 
taken,  these  do  not  close  ;  and,  in  consequence,  a  communication 
is  kept  up  between  the  wound  and  the  principal  air-passages. 
In  a  few  days  suppuration  becomes  established  along  the  track 
of  the  ball  through  the  lung,  the  matter  being  principally 
discharged  by  the  external  openings  of  entrance  and  exit ;  the 
contused  surface  of  the  wound  along  which  the  ball  has  passed 
sloughs  and  comes  away  in  the  discharges,  and  the  fresh  surface, 
which  thus  becomes  exposed,  is  lined  with  a  layer  of  lymph. 
The  altered  texture  of  the  parts  now  reduces  the  wound  to  the 
condition  of  a  fistula.  This,  as  the  cure  proceeds,  gradually 
contracts,  the  external  wounds  become  cicatrised,  and  in  this 
way  a  restoration  of  continuity  is  finally  established. 

Sometimes  when  the  bullet  has  been  a  very  small  one,  another 
process  of  cure  occurs.  There  is  not  formed  the  intimate 
connexion  between  the  wound  in  the  chest-wall  and  that  in  the 
lung,  and  there  is  not  the  escape  of  discharges  and  sloughs 
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by  the  external  parietal  opening,  but  the  lung- wound  being 
diminished  in  size  near  the  surface  of  the  organ,  by  partial 
collapse  of  the  lung-substance  and  from  becoming  plugged 
by  coagulum,  is  thus  excluded  from  communication  with  the 
pleural  cavity,  and  the  purulent  discharges  which  follow  escape 
through  the  bronchi  and  mouth.  The  wound  in  the  chest-wall 
becomes  healed  independently  of  the  wound  in  the  lung. 


Fig.  32. 


Position  of  the  wounds  of  entrance  and  exit  in  the  case  of  Pte.  O.  Doyle.  (See  text.) 
The  probe  is  inserted  into  a  sinus  connected  with  the  wound  of  exit.  The  frag- 
ments of  the  broken  rib  are  firmly  united,  much  thickened,  and  by  their  position 
oppose  movement  of  the  ribs  above  and  below  the  seat  of  injury. 

In  some  instances  when  the  subject  of  a  bullet- wound  of  the 
lung  has  lived  for  many  years,  on  examination  after  death,  the 
track  of  the  ball,  though  completely  closed,  has  been  readily 
perceptible  on  being  cut  across,  from  part  of  the  lung  around  it 
being  consolidated  to  a  greater  or  less  extent;  in  others,  in 
which  no  doubt  had  been  felt  that  the  lung  had  been  traversed, 
the  healing,  presuming  the  diagnosis  to  have  been  correct, 
has  been  so  perfect  that  the  direction  in  which  the  ball 
had  passed  could  not  be  detected.    When  the  ball  itself  has 
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lodged  and  become  embedded  in  the  substance  of  the  lung,  it  is 
generally  found  sacculated  in  a  cyst  so  intimately  connected  with 
the  lung-tissue  that  they  can  hardly  be  separated  from  each 
other  by  dissection.  When  balls  have  thus  lodged  with  impunity 
in  the  pulmonic  tissue,  they  have  usually  been  found  near  the 
periphery  of  the  organ,  and  the  part  of  the  lung  in  which  they 
are  embedded  has  become  adherent  to  the  costal  parietes.  Thus 
the  weight  of  the  projectile  has  been  partly  sustained,  as  it 
were,  by  suspension,  and  pressure  upon  the  lung  substance  pro- 
portionably  obviated. 


Fig.  33. 


External  condition  of  the  wound  of  entrance  in  the  case  of  Pte.  O.  Doyle.  (See  text.) 
The  puckered  and  inverted  portion  of  integument  shown  is  firmly  united  to  the 
cicatrix  of  the  track  throvigh  the  chest-wall.  From  the  injured  rib  there  descends 
a  firmly-connected  and  strong  piece  of  bone,  originally  a  splinter  torn  and  pushed 
aside  l)y  the  bullet,  and  this  meets  an  exostotic  growth  from  the  uninjured  rib 
below,  so  as  together  to  form  a  column  of  support  to  the  damaged  structures 
above. 

The  first  of  the  two  healing  processes  of  a  gun-shot  wound 
of  the  lung  described  is  well  illustrated  by  Figs.  32  to  34. 
They  are  taken  from  a  preparation  in  the  Army  Medical  Museum 


198 


GUN-SHOT  WOUNDS. 


at  Netley.  The  history  of  the  case  is  briefly  as  follows.  The 
patient,  Private  0.  Doyle,  a  young  soldier,  was  subjected  to  a 
perforating  wound  of  the  right  side  of  the  chest  and  lung  by 
a  musket-ball  on  November  26,  1857,  in  India.  He  returned 
to  England  in  August  1858,  and  on  the  15th  of  October  of  the 
same  year,  eleven  months  after  his  wound,  died  of  gangrene  of 
the  left,  or  unwounded,  lung.  The  wound  of  entrance,  which 
was  between  the  sixth  and  seventh  ribs,  four  inches  to  the  outer 
side  of  the  right  nipple,  was  then  soundly  healed ;  the  wound 


Fig.  34. 


Internal  view  of  the  track  of  the  ball  in  the  case  of  Pte.  0.  Doyle.  (See  text.)  The 
firm  union  of  the  opening  of  entrance  in  the  lung  to  the  opposite  portion  of  the 
cliest-wall,  the  track  of  tlio  ball  through  the  lung  lined  with  false  membrane,  and 
the  open  ends  in  it  of  small  bronchial  tubes,  are  points  worthy  of  note. 

of  exit,  which  was  between  the  tenth  and  eleventh  ribs,  close  to 
the  spine,  had  been  prevented  from  becoming  completely  closed 
by  the  lodgment  towards  the  termination  of  the  track  of  the 
ball  of  some  small  pieces  of  bone  which  had  been  torn  away 
from  the  ribs  in  front  by  the  bullet  in  its  passage.  The  steps 
taken  by  nature  to  aid  the  curative  process  by  arresting  as  far 
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as  possible  the  movements  of  the  ribs  at  the  respective  seats  of 
injury  are  worthy  of  observation. 

Treatment. — The  object  of  the  surgeon's  care  must  be,  in  the 
first  place,  to  arrest  hsemorrhage  ;  secondly,  to  remove  pieces, 
or  jagged  projections,  of  bone,  or  any  other  sources  of  local  irri- 
tation ;  and,  thirdly,  to  adopt  measures  for  the  prevention  of  all 
interference  with  the  natural  process  of  cure  previously  described. 
Although  the  shock  may  happen  to  be  considerable,  attempts 
to  rally  the  patient,  if  any  be  made,  should  be  conducted  very 
cautiously ;  the  prolongation  of  the  depressed  condition  may  be 
valuable  in  enabling  the  injured  structures  to  assume  the  ne- 
cessary state  for  preventing  hsemorrhage.  Hsemorrhage  from 
vessels  belonging  to  the  costal  parieties  should  be  arrested  by 
ligature,  as  in  other  parts,  if  the  source  from  which  it  proceeds 
can  be  ascertained,  and  if  the  flow  of  blood  be  so  free  as  not  to 
be  controlled  by  pressure  and  ordinary  styptics.  If  attempts  at 
applying  the  ligature  fail  (and  it  is  a  difiieult  operation  in  the 
case  of  an  intercostal  artery — so  much  so,  that  a  variety  of  instru- 
ments have  been  devised  for  the  purpose  of  accomplishing  this 
special  object,  though  all  of  doubtful  utility),  the  best  plan  is  to 
plug  the  opening.  This  may  be  done  without  any  risk  of  push- 
ing foreign  bodies  into  the  cavity  of  the  pleura  in  the  following- 
way.  A  large  piece  of  linen  is  laid  upon  that  part  of  the  chest  in 
which  the  wound  is  placed,  and  the  middle  portion  of  this  linen 
is  pressed  into  the  wound  by  the  finger,  so  as  to  form  a  kind  of 
pouch.  This  pouch  is  then  distended  by  sponge  or  lint  pushed 
into  it  until  the  pi-essure  arrests  the  bleeding  ;  on  stretching  out 
the  corners  of  the  linen  cloth  the  pressure  of  the  plug  will  be 
increased.  The  whole  may  finally  be  secured  to  the  chest  by  a 
bandage  or  roller.  Hsemorrhage  from  the  lung  itself  must  be 
treated  on  the  general  principles  adopted  in  all  such  cases ;  the 
administration  of  cool  acid  drinks,  iced,  if  ice  can  be  obtained, 
perfect  quiet,  and  the  administration  of  opium  or  digitalis. 
When  blood  has  accumulated  in  any  large  quantity,  and  the 
patient  is  so  much  oppressed  as  to  threaten  suifocation,  all 
coverings  must  be  removed,  and  the  blood  be  permitted  to  escape 
by  the  wound  ;  the  wound  should  even  be  enlarged,  if  necessary, 
so  as,  with  the  assistance  of  proper  position,  to  facilitate  its 
escape.  If  the  effused  blood,  from  the  situation  of  the  wound, 
cannot  be  thus  evacuated,  and  the  patient  be  in  danger  of  suffo- 
cation, then  paracentesis  must  be  resorted  to. 

The  extensive  early  bleedings  formerly  recommended  in 
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penetrating  gun-shot  wounds  of  the  chest  for  the  purpose  of 
arresting  internal  haemorrhage  are  now  rarely  practised  by 
English  surgeons.  Should  the  patient  survive,  the  extreme 
drain  thus  effected  appears  to  interrupt  afterwards  the  process 
of  adhesion  between  the  pleural  surfaces,  and  to  arrest  the 
steps  which  might  otherwise  be  taken  by  nature  to  repair  the 
existing  mischief,  while  it  leads  the  injured  structures  into  a 
condition  favourable  for  gangrene,  or  encourages  the  formation 
of  ill-conditioned  purulent  effusions  in  large  amount. 

If  the  wound  be  not  attended  with  active  hsemorrhage  within 
the  cavity  of  the  chest,  if  any  bleeding  there  may  have  been  from 
the  external  wound  has  been  stopped,  as  soon  as  all  splinters  or 
other  local  sources  of  irritation  have  been  cautiously  removed,  a 
pledget  of  lint  should  be  laid  over  the  opening,  and  a  broad 
bandage  placed  round  the  chest,  just  tight  enough  to  support 
the  ribs,  and  in  some  degree  to  restrain  their  movements.  An 
opening  should  be  made  in  the  bandage  over  the  site  of  the 
wound  large  enough  to  permit  the  ready  access  of  the  surgeon 
to  it,  if  necessary,  and  to  allow  the  escape  of  discharges. 
When  there  is  only  one  wound,  the  patient  should  be  laid  on 
the  wounded  side,  if  his  comfort  admits  of  it,  and  with  the 
wound  downwards.  This  is  done  with  a  view  to  prevent  accu- 
mulation of  fluid  in  the  pleura ;  and,  at  the  same  time,  to  allow 
freer  action  of  the  chest  on  the  uninjured  side  for  respiration. 
If  there  be  tAvo  openings,  as  will  most  frequently  be  the  case 
in  rifle-ball  wounds,  one  wound  should  be  placed  downwards 
in  the  manner  just  mentioned,  and  the  wound  which  will 
then  be  uppermost  should  be  kept  covered.  The  most  perfect 
quiet  that  can  be  obtained  should  be  enjoined,  and  opium  may 
be  freely  given  for  aiding  this  object. 

When  these  arrangements  have  been  carried  out,  the  surgeon 
will  next  have  to  turn  his  attention  to  meeting  the  dangers  of 
inflammatory  action,  especially  in  the  pleura,  lungs,  and  peri- 
cardium. The  general  treatment  of  pleurisy  or  pneumonia  after 
a  gun-shot  wound  will  not  differ  materially  from  the  treatment 
of  the  same  inflammations  when  arismg  from  other  causes.  The 
chief  difference  in  condition  is  that  in  almost  all  cases  of 
penetrating  wounds  air  will  have  been  admitted  into  the  pleura, 
and  empyema,  or  sero-purulent  effusions  mixed  with  broken-up 
clot,  will  occur  as  a  consequence.  Here  again  of  late  years  the 
practice  of  bleeding  which  was  formerly  enjoined  in  all  such 
cases  by  military  surgeons,  not  only  as  the  best  means  of 
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obviating  internal  liseinorrliage  (which  has  been  already  referred 
to),  but  also  as  the  best  remedy  to  be  relied  on  afterwards  for 
preventing  and  reducing  inflammation,  is  now  seldom  resorted 
to.  The  use  of  calomel  to  salivation  is  also  almost  entirely 
abandoned.  Everything  calculated  to  lower  the  general 
strength  is  rather  avoided.  More  reliance  is  placed  on  careful 
nursing,  regimen,  and  dieting,  and  in  restraining  vascular 
excitement  within  due  bounds,  by  the  exhibition  of  medicines 
whose  influence  on  the  constitution  is  not  of  so  permanent 
a  character  as  is  that  of  mercury.  If  the  inflammatory  action 
be  excessive,  small  doses  of  tartarised  antimony,  digitalis,  and 
the  usual  purgatives,  are  employed  to  combat  it ;  hwi,  even 
with  these,  the  patient's  strength  is  supported  by  appropri- 
ate means,  especially  in  cases  where  suppuration  is  profuse. 
Venesection  has  been  proved  by  modern  experience  not  to 
prevent  inflammation  taking  place,  and  has  seemed  to  give  it, 
when  it  has  arisen,  more  power  over  the  weakened  structures.  In 
the  Crimean  campaign,  in  which  the  circumstances  of  the  period 
led  for  the  first  time  army  surgeons  to  depart  from  the  doctrines 
so  strongly  enforced  by  Guthrie,  Hennen,  and  other  eminent 
military  practitioners  of  the  Peninsular  period,  not  a  few 
instances  of  favourable  recovery  took  place  after  lung  wounds 
without  venesection  being  resorted  to  as  any  part  of  the  treat- 
ment. The  case  of  an  officer  of  the  19th  Regiment,  who  was 
shot  at  the  assault  of  the  Great  Redan,  and  under  the  care  of 
the  writer,  will  serve  to  illustrate  some  of  the  points  before 
named.  In  this  instance,  a  rifle-ball  passed  through  the  upper 
part  of  the  left  scapula  near  its  superior  posterior  angle,  com- 
minuting the  bone  and  entering  the  chest.  The  ball,  together 
with  a  piece  of  cloth,  was  excised  in  fi-ont,  two  inches  above  and 
internal  to  the  fold  of  the  axilla.  The  mouth  was  filled  with 
blood  immediately  after  the  injury ;  bloody  expectoration 
continued  for  three  days  ;  there  was  hacking  cough  on  increased 
inspiration ;  the  respiratory  murmur  was  accompanied  with 
slight  crepitating  rales  in  the  upper  part  of  the  lung ;  there  was 
weakness,  but  not  much  '  shock.'  This  officer,  like  almost  all 
others  who  were  then  with  the  front  of  the  army  before  Sebas- 
topol,  had  been  much  weakened  in  frame  by  scorbutic  diarrhoea 
in  the  winter  of  1854-55,  so  that  it  appeared  very  objection- 
able to  lower  his  vital  force  by  any  means  ;  and  though  the 
cure  was  protracted  by  occasional  attacks  of  diarrhoea  subse- 
quently to  the  injury,  by  profuse  discharge  from  the  wounds, 
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and  separation  from  time  to  time  of  spiculee  of  bone,  he  left  for 
England  two  months  afterwards  Avith  his  recovery  nearly- 
completed,  and  no  inconvenience  from  the  wound  has  been 
experienced  in  the  discharge  of  his  duties  since.  No  venesection 
at  all  was  practised  in  this  case ;  but  tonics,  nourishing  diet, 
and  port-wine  were  given  as  soon  as  suppurative  action  had  been 
established.  The  reports  which  have  reached  us  from  the 
United  States  tend  to  show  that  bleeding  was  scarcely  ever 
practised  during  the  late  war  in  that  country  for  chest-wounds ; 
indeed,  in  the  Circular  from  the  Surgeon-General's  office  before 
quoted,  it  is  stated  that,  '  in  the  treatment  of  penetrating 
wounds  of  the  chest,  venesection  appears  to  have  been  abandoned 
altogether.' 

While  thus  dwelling,  however,  on  the  successful  treatment  of 
chest-wounds  without  venesection,  it  is  only  right  to  mention 
that  the  opinion  of  some  thoughtful  surgeons  in  the  Crimea  did 
not  coincide  in  the  views  of  those  who  regarded  bleeding  as  not 
only  useless  but  injurious.  Some  indeed  considered  that  more 
lives  would  have  been  saved  had  the  lancet  been  used  more 
freely.*  In  some  instances  in  the  Crimea  the  successful  issues 
appeared  to  have  been  owing  to  copious  venesection.  A  re- 
markable case  in  point  occurred  in  a  young  soldier  of  the  33rd 
Eegiment,  private  Thomas  Monaghan,  under  the  care  of  Dr. 
Muir,  who  has  since  attained  so  eminent  a  position  in  the 
army  medical  service.  The  patient  was  wounded  in  August  1855, 
through  the  left  shoulder-joint  and  chest,  the  glenoid  cavity  and 
head  of  the  humerus  being  injured,  and  the  lung  implicated. 
In  this  instance  complete  recovery  as  to  the  chest,  and  recovery 
with  partial  anchylosis  of  the  shoulder,  without  operative 
interference,  followed,  and  appeared  attributable  chiefly  to 
inflammatory  action  being  kept  under  by  repeated  venesection, 
the  use  of  antimonial  medicines,  and  enforced  abstinence.  In 
two  other  cases,  which  occurred  during  the  same  month  under 
Dr.  Muir's  care,  successful  terminations  appeared  to  be  attribut- 
able to  the  use  of  similar  means.  In  one  of  these  the  ball  entered 
the  front  of  the  chest,  between  the  third  and  fourth  ribs,  and 
passed  out  between  the  seventh  and  eighth  ribs  below ;  in  the 
other,  after  passuag  through  the  right  arm,  it  entered  the  chest  at 
the  posterior  border  of  the  axilla,  and  emerged  near  the  apex 


*  See  the  remarks  on  this  subject  in  Dr.  Macleod's  IS^otes  on  the  Surgery  of 
the  War  in  the  Crimea,  p.  237.    London^  1858. 


OF  THE  ABDOMEN. 


203 


of  the  scapula.  More  extended  statistical  information,  with 
careful  analysis  of  individual  cases,  is  required  before  the 
question  of  the  proper  treatment  of  chest-wounds,  so  far  as 
venesection  is  concerned,  can  be  regarded  as  a  settled  one. 
Perhaps  when  the  whole  of  the  vast  experience  recently  gained 
in  the  War  of  the  Rebellion  in  the  United  States  has  been  well 
collated  and  is  made  public,  the  question  will  be  in  a  great 
measure  solved. 

A  plan  of  treating  gun-shot  wounds  of  the  chest  by  hermeti- 
cally sealing  their  external  orifices,  was  introduced  during  the 
late  war  in  America  by  Dr.  Howard,  of  the  United  States'  army. 
A  description  of  the  process,  with  the  presumed  objections  to 
it  in  practice,  may  be  found  in  a  published  lecture  on  the 
subject  by  the  writer  of  this  essay,  in  the  Lancet  of  January  2, 
1864.  The  Washington  report  before  quoted  has  since 
commented  on  the  plan  as  follows  : — '  The  record  of  the  results 
of  the  so-called  method  of  "  hermetically  sealing "  gun-shot 
penetrating  wounds  of  the  chest  are  sufiiciently  ample  to  warrant 
an  unqualified  condemnation  of  the  practice.  The  histories  of 
the  cases  in  which  this  plan  was  adopted  have  been  traced,  in 
most  instances,  to  their  rapidly  fatal  conclusion.'  * 

Gun-shot  Wounds  of  the  Abdomen. 

Grun-shot  wounds  of  the  abdomen,  like  those  of  the  chest, 
naturally  divide  themselves  into  non-penetrating  and  penetrating. 
The  non-penetrating  may  be  either  simple  flesh-wounds  or  con- 
tusions, or  may  be  accompanied  with  fracture  of  some  of  the 
pelvic  bones,  or  with  injury  to  some  of  the  contained  viscera.  In 
penetrating  wounds,  the  peritoneum  only,  or  together  with  it, 
one  or  more  of  the  abdominal  viscera,  may  be  wounded ;  or,  in 
comparatively  rare  cases,  a  projectile  will  so  enter  that  a  viscus 
is  penetrated  without  the  peritoneum  being  involved.  It  is 
in  the  regional  cavity  of  the  abdomen  that  the  proportion  of 
penetrating  wounds  is  the  greatest.  The  cranium,  from  its 
toughness,  form,  structure,  and  coverings,  serves  as  a  strong 
defence  against  penetration  of  the  brain  even  by  gun-shot ;  the 
osseous  yet  elastic  and  movable  ribs,  the  scapulae,  sternum,  and 

*  Circular  No.  6,  p.  22,  Washington,  Nov.  1865.  A  reply  by  Dr.  Howard 
to  the  remarks  in  the  lecture  published  in  the  Lancet  of  Jan.  1864-,  appeared  in 
the  Amer.  Journal  of  Med,  Sciences  of  October,  1864. 
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the  muscular  parietes,  with  their  convex  outline,  greatly  protect 
the  contents  of  the  cavity  which  they  enclose ;  but  the  extensively 
exposed  surfaces  of  the  abdomen,  anteriorly  and  laterally,  have 
scarcely  any  power  of  resistance  to  offer  against  a  projectile  in- 
pinging  upon  them;  and  when  this  important  cavity  is  once  opened 
by  these  means,  whether  the  projectile  lodges  within  it  or  other- 
wise, death  is  the  usual  result.  Even  the  chances  of  a  favour- 
able termination  which  may  exist  in  wounds  from  other  causes 
are  generally  wanting  in  gun-shot  wounds  ;  and  much  of  the 
treatment,  such  as  the  use  of  sutures,  and  of  other  means  that 
can  be  adopted  to  insure  the  apposition  of  cut  edges,  is  in- 
applicable here,  from  the  parts  to  a  certain  distance  being  almost 
necessarily  deprived  of  their  vitality  in  injuries  from  gun-shot. 

Non-penetrating  wounds  are  not  proportionally  so  grave  as 
their  nearness  to  the  peritoneum  and  the  important  organs 
invested  by  it  might  lead  us  to  anticipate.  Out  of  115  non- 
penetrating wounds  and  contusions  by  projectiles  of  all  kinds, 
in  the  English  army  during  the  Crimean  campaign,  22  deaths 
occurred,  or  19"1  per  cent.;  out  of  328  similar  cases  in  the  French 
army,  there  were  54  deaths,  or  16 "4  per  cent.  The  proportion 
of  recoveries  in  the  American  returns  appears  at  first  sight  to 
be  much  larger.  They  show  only  114  deaths  out  of  2,164  flesh- 
wounds  and  contusions  of  the  abdomen,  or  5*2  per  cent. ;  but  all 
cases  in  which  the  abdominal  viscera  were  injured  are  excluded 
from  these  numbers,  which  probably  explains  the  great  difference 
between  the  comparative  mortality  shown  in  them  and  in  the 
Crimean  returns. 

The  fatal  injuries  which  occasionally  occur  from  masses  of 
shell,  or  round  shot,  in  which  the  liver,  spleen,  or  other  viscera 
are  ruptured  without  penetration  of  the  abdominal  parietes,  and 
where  death  ensues  from  shock,  haemorrhage,  or  peritonitis,  have 
been  alluded  to  in  the  general  remarks.  If  the  parietes  have 
been  much  contused,  abscess  or  sloughing  may  be  expected ;  and 
a  tendency  to  visceral  protrusion  must  be  afterwards  guarded 
against,  in  case  of  recovery.  The  '  Washington  Circular,'  before 
quoted,  mentions  that  the  114  deaths  among  the  non-penetrating 
wounds  resulted  in  most  instances  from  sloughing  after  injury 
to  the  abdominal  walls  by  shells. 

Non-penetrating  wounds  complicated  with  fractures  of  pelvic 
bones  are  not  included  in  the  foregoing  numbers.  When  these 
bones  are  fractured  by  heavy  projectiles,  and  the  injuries  do  not 
prove  directly  mortal,  very  protracted  abscesses  generally  arise, 
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connected  with  necrosed  bone  ;  and  the  vital  powers  of  the 
patient  are  greatly  tried  by  the  necessary  restraint  and  long 
confinement.  The  great  force  by  which  these  wounds  must  be 
produced,  and  the  general  contusion  of  the  surroimding 
structures,  cause  a  large  proportion  sooner  or  later  to  end  fatally, 
notwithstanding  the  peritoneal  cavity  has  escaped  from  being- 
wounded.  Of  29  such  cases  which  came  under  treatment  in  the 
English  army  in  the  Crimea,  16  died,  or  65  per  cent. ;  of  111 
cases  in  the  French  army,  81,  or  72 '9  per  cent.  Of  185  cases 
in  the  United  States'  armies  of  which  the  results  are  published, 
77  died,  or  44*2  per  cent. 

Penetrating  wounds. — The  ratio  of  recoveries  after  these  wounds 
in  both  the  French  and  English  armies  in  the  Crimea  was  very 
small.  Out  of  124  penetrating  wounds  of  the  abdomen  in  the 
English  army,  115,  or  92-7  per  cent.,  died ;  out  of  121  in  the 
French  army.  111,  or  91'7  per  cent.,  died.  The  '  Washington 
Circular,'  before  quoted,  states  that  of  543  cases  in  which  '  the 
peritoneal  cavity  was  penetrated,  or  the  abdominal  viscera 
injured,'  the  results  had  been  ascertained  in  414,  and  were  fatal 
in  308,  or  74  per  cent. 

A  penetrating  wound  of  the  abdomen,  whether  viscera  be 
wounded  or  not,  is  usually  attended  with  a  great  amount  of 
'  shock.'  When,  in  addition  to  the  cavity  being  opened,  viscera 
are  penetrated,  and  death  does  not  directly  ensue  from  rupture  of 
some  of  the  larger  arteries,  the  shock  is  not  only  very  severe, 
but  the  collapse  attending  it  is  seldom  recovered  from,  up  to 
the  time  of  the  fatal  termination  of  the  ease.  This  is  sometimes 
the  only  symptom  which  will  enable  the  surgeon  to  diagnose 
that  viscera  are  perforated.  The  mind  remains  clear ;  but  the 
prostration,  oppressive  anxiety,  and  restlessness  are  intense ; 
and  as  peritonitis  supervenes  pain,  short  and  hurried  respiration, 
diffused  tenderness,  irritability  of  the  stomach,  distension,  and 
the  other  signs  of  this  inflammation,  are  superadded. 

In  the  greater  number  of  wounds  from  musket-shot,  scarcely 
any  matter  will  escape  from  the  opening  in  the  parietes,  the  mar- 
gin of  which  becomes  quickly  tumefied ;  but  if  any  escape,  it 
will  probably  indicate  what  viscus  has  been  wounded.  If  the 
stomach  has  been  penetrated,  there  will  probably  be  vomiting 
of  blood  immediately  after  the  wound,  and  great  pain  and 
distress  about  the  seat  of  injury,  especially  when  the  straining 
in  vomiting  occurs.  If  the  liver  be  wounded,  death  usually 
results  from  primary  hcemorrhage,  or  from  inflammation  con- 
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sequent  upon  extravasation  into  the  peritoneum.  In  a  few 
instances  patients  have  recovered  after  gun-shot  wounds  involv- 
ing this  viscus.  About  twelve  instances  altogether  have  been 
published  by  Guthrie,  Hennen,  Cooper,  and  others  who  were 
engaged  in  military  practice  during  the  Peninsular  campaigns. 
Only  one  case  is  known  to  have  survived  from  the  Crimean  war  ; 
and,  having  had  the  opportunity  of  ascertaining  the  effects  of 
the  wound  for  several  years  after  the  date  of  the  infliction,  the 
writer  has  recorded  the  case  in  full  in  the  4th  vol.  of  Army 
Medical  Reports.*  Two  ofiicers  who  were  shot  through  the 
liver  by  musket-balls,  during  the  Sepoy  mutiny  in  India, 
recovered.  The  cases  are  described  in  the  Indian  Annals  of 
Medical  Science  for  January  1859.  Four  instances  of  recovery 
during  the  late  war  in  the  United  States  are  referred  to  in  the 
Surgeon-General's  report  of  1865. 

When  the  small  intestines  have  been  perforated,  it  occasionally 
happens  that  feculent  matter  escapes  by  the  wound ;  in  the 
majority  of  cases,  however,  no  such  evidence  is  afforded.  If  death 
follows  soon  after  from  peritonitis,  the  bowels  usually  remain 
unmoved,  so  that  no  indication  is  offered  of  the  nature  of  the 
wound  from  evacuations  ;  but  in  any  case  of  penetrating  wound  of 
the  abdomen,  when  the  opportunity  is  offered,  steps  should  be 
taken — a  matter  not  unlikely  to  be  omitted  under  the  circum- 
stances of  camp-hospitals  full  of  patients — to  isolate  and  ex- 
amine all  evacuations  which  may  follow.  By  attending  to  this 
direction,  the  writer  had  the  satisfaction  of  ascertaining  the 
subsequent  passage  of  a  ball  and  piece  of  cloth,  in  a  case  where 
the  bullet  had  entered  the  loin  near  the  spinal  column  and 
lodged. 

Recoveries  after  penetrating  wounds  of  the  small  intestines 
by  gun-shot  are  very  rare.  In  the  Army  Medical  Museum  at 
Netley  there  is  a  preparation  of  jejunum,  which  was  supposed 
to  have  been  perforated  in  three  places  by  a  musket-ball.  It 
was  taken  from  a  private  of  the  80th  Regiment,  who  was  shot 
through  the  abdomen  at  Ferozeshah,  in  1845,  and  who  died 
from  cholera  in  1851.  Inspector-General  Taylor,  C.B.,  then 
surgeon  of  the  regiment,  who  made  the  examination  post- 
mortem, thus  described  the  injured  part  of  the  intestine  :  '  The 
intestines,  neither  there  nor  elsewhere,  were  morbidly  adherent, 


*  History  of  a  case  of  gun-shot  wound  of  the  liver,  with  remarks,  Army 
Med.  Dept.  Reports,  p.  502.    London,  18G4. 
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but  the  fold  of  intestines  immediately  opposed  to  the  cicatrix 
presented  a  line  of  contraction,  as  if  a  ligature  had  been  tied 
round  the  gut.  The  same  appearance  existed  in  two  other 
places.'  It  seems  more  likely  that  the  gut  was  contused  than 
perforated,  and  that  the  three  constrictions  which  are  still  seen 
in  the  preparation,  gradually  supervened  on  the  injury ;  more 
especially  as  no  adhesions  were  found,  and  as  when  the  wound 
was  inflicted,  the  symptoms  were  so  slight  as  to  have  led  to  the 
supposition  that  the  ball  had  gone  round  the  abdominal  wall. 

Gun-shot  wounds  of  the  large  intestines,  especially  the 
ascending  and  descending  portions  of  the  colon,  are  less  fatal 
than  wounds  of  the  small  intestines  ;  probably  from  structural 
causes,  as  well  as  circumstances  depending  on  position,  from 
the  gut  being  so  tied  down  that  escape  and  diffusion  of  fsecal 
contents  into  the  peritoneal  cavity  is  less  likely  to  occur,  and 
from  its  being  only  partially  invested  by  peritoneum. 

An  occasional  result  of  a  gun-shot  wound  of  the  intestines, 
more  especially  of  the  colon,  is  fsecal  fistula,  and,  by  means  of 
this  way  of  escape  for  fsecal  and  other  discharges,  life  is  some- 
times saved.  One  such  case  only  occurred  in  the  Crimea,  and 
this  happened  in  the  19th  Regiment,  of  which  the  writer  was 
then  the  surgeon.  This  case  subsequently  passed  under  the 
care  of  his  friend  Mr.  Birkett,  of  Guy's  Hospital,  in  which  insti- 
tution the  patient  died  from  the  eff'ects  of  albuminuria,  four  years 
after  the  receipt  of  the  wound  referred  to.  The  surgical  history 
of  this  case  has  been  already  published  in  the  Lancet ;  *  the 
medical  history,  together  with  the  results  of  the  post-mortem 
inspection,  have  been  detailed  by  Dr.  Habershon,  in  vol.  v.,  ser. 
iii.,  of  the  Guy's  Hospital  Reports.  The  fistula  became  closed  at 
intervals,  and  occasionally,  before  other  disease  supervened, 
hopes  were  entertained  that  complete  recovery  might  result. 
The  direction  and  depth  of  the  wound  precluded  any  of  the 
usual  operations  for  attempting  to  effect  a  radical  cure.  Two 
cases  of  abnormal  anus  by  gun-shot  perforation  were  recorded  by 
Dr.  Williamson,  among  the  wounded  who  returned  from  India 
after  the  Sepoy  mutiny  ;  in  both  instances  the  descending  colon 
was  the  part  of  the  bowel  implicated.  The  Washington  report 
states  that  fsecal  fistulte  were  produced  in  many  survivors  after 
gun-shot  wounds  of  the  abdomen,  and  gives  the  particulars  of 
eight  such  cases.    It  further  states  that  the  fistulee  '  commonly 


*  For  1855,  vol.  i.  p.  606,  and  vol.  ii.  p.  437, 
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closed  after  a  time  without  operative  interference,  reopening  at 
intervals  and  then  healing  permanently.'* 

If  the  Ividneys  or  bladder  are  so  wounded  that  there  is  a 
direct  communication  between  the  wound  and  the  sac  of  the  peri- 
toneum, a  fatal  result  is  almost  inevitable  from  inflammation; 
but  if  they  are  wounded  in  such  a  way  as  not  to  include  their 
peritoneal  investments,  they  have  not  the  same  fatal  character. 
When  the  bladder  is  opened  by  a  projectile  which  does  not 
perforate  the  viscus,  the  lodgment  of  the  latter  within  it  is 
almost  a  necessary  consequence.  Mr.  Dixon,  of  St.  Thomas's 
Hospital,  published  in  the  33rd  vol.  of  the  Medico-Chirurgical 
Society's  Transactions  a  list  of  all  the  cases  in  which  the  opera- 
tion of  lithotomy  was  known  to  have  been  performed  for  the 
extraction  of  bullets,  or  of  calculi  of  which  bullets  formed  the 
nuclei,  up  to  the  date  at  which  he  wrote.  They  were  15  in 
number.  The  lodgment  of  a  bullet  was  ascertained  to  have 
happened  in  a  soldier  of  the  20th  Regiment,  in  the  Crimea ;  but 
the  patient  died  from  other  injuries,  so  that  the  information 
could  not  be  turned  to  account.  A  case  which  occurred  during 
the  late  war  in  the  United  States  is  noted  in  the  Washington 
report,  in  which  a  fragment  of  a  grenade,  weighing  upwards 
of  2  oz.,  was  extracted  by  lithotomy ;  the  fragment  had  reached 
the  bladder  through  the  right  natis.  Small  foreign  bodies 
may  also  pass  into  the  bladder  by  way  of  the  ureter.  Mr. 
Guthrie  mentions  some  wounds  of  the  kidney  where  recovery 
took  place ;  in  one,  seven  months  after  the  wound,  after  an 
attack  of  retention  of  urine,  a  piece  of  cloth  was  forced  out 
by  the  urethra,  which  must  have  come  down  from  the  pelvis 
of  the  kidney. 

Instances  are  recorded  in  which  balls  have  passed  directly 
through  the  abdomen  without  perforating  any  important  viscus. 
As  an  example,  on  the  other  hand,  of  the  number  of  wounds 
which  may  thus  be  inflicted,  a  soldier  of  the  19th  Regiment,  on 
duty  in  the  trenches  before  Sebastopol,  who  was  shot  through  the 
abdomen  in  the  act  of  defsecation,  was  found  by  the  writer,  on 
post-mortem  examination,  to  have  had  as  many  as  sixteen 
openings  made  in  the  small  intestine.  He  survived  the  wound 
nineteen  hours. 

Wounds  of  the  diaphragm. — Musket-balls  occasionally  pass 


•  Circular  No.  6,  p.  25. 
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through  the  diaphragm,  and  Mr.  Guthrie  has  remarked  that 
these  wounds,  in  instances  where  the  patients  survive,  only 
become  closed  under  rare  and  particular  circumstances.  Hence 
the  danger  of  portions  of  some  of  the  viscera  of  the  abdomen, 
as  the  stomach  or  colon,  passing  into  the  chest,  and  thus 
forming  diaphragmatic  hernise :  and  of  these  eventually  from 
some  cause  becoming  strangulated.  Two  very  interesting  pre- 
parations of  these  accidents  from  gun-shot  exist  in  the  Museum 
at  ]S"etley.  In  both  instances,  the  stomach,  colon,  and  omentum 
form  the  hernial  protrusiojis.  In  one,  death  occurred  a  year 
after  the  wound,  from  strangulation  induced  suddenly  after  a 
full  meal ;  in  the  other,  the  soldier  continued  at  duty  twenty- 
two  years  after  the  wound,  and  then  died  from  other  causes. 
All  the  cases  which  occurred  in  the  Crimea,  in  which  openings 
had  thus  been  established  between  the  cavities  of  the  chest  and 
abdomen,  proved  fatal.  One  case  occurred  where  the  patient 
survived  a  double  perforation  of  the  diaphragm,  together  with  a 
wound  of  the  liver,  six  days  ;  in  another  instance,  where  the  lung, 
diaphragm,  liver,  and  spleen  were  wounded,  the  soldier  lived 
sixteen  hours.  The  apparent  direction  of  the  ball,  hiccough, 
dyspncea  accompanied  with  spasmodic  inspiration,  and  inflam- 
matory signs  more  particularly  connected  with  the  chest,  will 
be  the  usual  indications  of  such  a  wound.  In  case  of  recovery, 
the  risk  of  hernial  protrusion  and  strangulation  should  be  ex- 
plained to  the  patient.  Should  strangulation  occur,  it  can 
hardly  be  expected  that  division  of  the  stricture  could  be 
performed,  without  the  operation  itself  leading  to  nearly  as 
certain  fatal  results  as  the  condition  it  would  be  employed  to 
remove. 

Treatment. — In  the  treatment  of  most  penetrating  wounds  of 
the  abdomen  by  gun-shot,  the  surgeon  can  do  little  more 
than  soothe  and  relieve  the  patient  by  the  administration  of 
opiates ;  and,  if  the  patient  survives  long  enough,  to  treat 
symptoms  of  inflammation  when  they  arise  on  the  same  prin- 
ciples as  in  all  other  cases.  The  removal  of  a  soldier  wounded 
in  the  abdomen  from  the  place  where  he  has  fallen  should 
always  be  conducted  in  the  most  easy  and  cautious  manner  ;  and 
before  the  transport  is  commenced  a  full  dose  of  opium  or 
morphia  should  be  administered  to  him.  The  advisability  of 
an  early  administration  of  a  dose  of  morphia  may  be  taken  as  a 
general  rule  for  all  such  cases.    The  use  of  this  remedy  is  most 
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important,  not  merely  to  allay  pain  and  nervous  excitement,  but 
also  to  stop  the  peristaltic  action  of  the  intestines  as  much  as 
possible.  By  its  aid,  if  an  opening  has  been  made  in  a  part  of 
the  intestine,  perhaps  escape  through  it  of  the  bowel  contents 
into  the  peritoneal  cavity  may  be  prevented ;  and  if  the  opiate 
treatment  be  continued  at  intervals,  and  perfect  rest  enjoined 
after  the  man  has  arrived  at  hospital,  perhaps  such  a  state 
of  quiet  may  be  produced  at  the  seat  of  injury,  that  the  v(^ounded 
parts  may  become  isolated,  and  agglutinated  to  neighbouring 
structures  by  effused  lymph,  so  as  to  stop  further  communication 
with  the  general  cavity  of  the  abdomen.  N'o  brandy  or  other 
stimulant  should  be  given :  the  collapse  which  attends  such 
injuries  may  be  useful  in  checking  haemorrhage ;  and  the 
exhibition  of  stimulants  is  further  contra-indicated  by  the  risk 
of  exciting  too  much  reaction,  should  the  wound  not  prove 
directly  fatal.  The  diet  and  drinks  should  be  most  limited  in 
quantity ;  indeed,  for  the  first  two  or  three  days  nothing  but  a 
little  water  should  be  allowed.  In  short,  all  the  early  treat- 
ment should  be  directed  to  insuring  rest  as  complete  as  possible, 
not  merely  of  the  patient  generally,  but  also  local  rest — most 
especially  of  the  abdominal  viscera  which  may  have  been 
involved  in  the  injury — and,  at  the  same  time,  to  limiting  inflam- 
matory action  in  the  wounded  serous  sac  to  the  narrowest  bounds. 

If  the  wound  be  one  in  which  intestine  protrudes,  and  the  latter 
be  found  to  be  entire,  it  must  be  dealt  with  on  the  same  princi- 
ples as  protrusions  after  incised  or  ordinary  torn  wounds  ;  but  if 
the  protruding  intestine  is  found  to  have  been  opened  by  the 
projectile,  or  if  from  the  length  of  time  which  has  elapsed 
before  the  constricted  bowel  has  been  brought  to  the  notice  of 
a  surgeon  it  has  become  gangrenous,  not  simply  congested,  the 
part  so  wounded  or  so  gangrenous  should  not  be  returned. 
Steps  in  such  a  case  must  be  taken  to  try  and  form  an  artificial 
anus,  and  so  to  imitate  the  usual  means  of  natural  cure  when 
recovery  follows  a  gun-shot  wound  with  penetration  of  intes- 
tine. It  must  be  remembered  that  sutures  are  not  to  be 
applied  to  the  edges  of  a  gun-shot  wound  without  previously 
paring  them  and  removing  the  parts  which  have  been  contused 
by  the  action  of  the  projectile. 

When  the  bladder  is  penetrated,  care  must  be  taken  to 
^  provide  for  the  removal  of  the  urine,  either  by  an  elastic 
catheter,  or,  if  this  cannot  be  retained,  by  perineal  incision.  A 
freely  communicating  external  wound  prevents  the  employment 
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of  the  catheter  from  being  essential.  A  soldier  of  the  57th 
Regiment  was  wounded  on  the  18th  June  1855  by  a  musket- 
ball,  which  entered  the  left  buttock,  fractured  the  pelvis,  and 
came  out  about  three  inches  above  the  os  pubis,  and  one  inch 
to  the  right  of  the  median  line.  The  bladder  was  perforated ; 
urine  escaped  by  both  openings,  chiefly  by  the  one  in  front. 
Here  the  catheter  caused  so  much  irritation  that  it  was  with- 
drawn ;  but  the  posterior  wound  soon  ceased  to  discharge  urine, 
and  in  eighteen  days  the  anterior  wound  was  free  from  discharge 
also.  Seven  weeks  after  the  date  of  injury,  symptoms  resem- 
bling those  of  stone  in  the  bladder  came  on ;  these  were 
relieved  on  three  spicules  of  bone  making  their  escape  by  the 
urethra.  About  the  same  time  the  anterior  wound  became 
again  open,  and  some  pieces  of  bone  were  discharged.  After 
97  days'  treatment  in  the  Crimea  the  man  was  sent  home  ; 
the  anterior  wound  being  still  so  far  open  that  distension  of  the 
bladder,  as  from  accumulation  at  night-time,  led  to  a  little 
oozing  from  it.  This  subsequently  healed,  and  he  was  sent  to 
duty  on  the  22nd  of  November,  nearly  six  months  after  the  date 
of  injury. 

Gun-shot  Wounds  op  the  Perineum  and  Genito-urinart 

Organs. 

From  the  position  of  these  parts  of  the  body,  uncomplicated 
gun-shot  wounds  of  them  are  comparatively  rare.  Fifty-six 
cases,  however,  occurred  among  the  soldiers  of  the  English 
army  in  the  Crimea,  from  the  1st  April  1855  to  the  end  of  the 
war,  and  among  these  were  17  deaths,  or  30'3  per  cent. ;  while 
out  of  234  in  the  French  army,  there  were  77  deaths,  or  32"9 
per  cent.  Out  of  457  cases  of  genito-urinary  wounds  noted  in 
the  'Washington  Circular,'  before  quoted,  there  were  37  deaths, 
or  only  8  per  cent.  The  deaths  among  the  men  in  the  English 
army  chiefly  resulted  from  extensive  laceration  involving  the 
urinary  apparatus.  Three  men  only,  out  of  935  who  have  been 
invalided  on  account  of  wounds  received  in  the  Indian  mutiny, 
were  sent  home  for  wounds  of  this  class.  In  one  of  these,  the 
injury  was  from  a  spent  shot,  which  caused  a  bruise  without 
laceration  over  the  symphysis  pubis,  and  produced  persistent 
incontinence  of  urine  ;  in  each  of  the  other  two,  a  musket- 
ball  wounded  the  left  testicle,  injured  the  urethra,  and  led  to 
iirinary  fistula.    The  fistulse  were,  however,  subsequently  cured. 
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In  one  patient,  the  testicle  was  so  mucli  injured  that  it  was 
removed  on  the  day  the  wound  was  received ;  in  the  other,  it 
slovighed  away  shortly  after. 

Perineal  wounds  are  not  unfrequently  caused  by  shells 
bursting  and  projecting  fragments  upwards;  but  they  are 
generally  mixed  with  lesions  of  viscera  of  the  pelvis,  or  fracture 
of  its  structure,  or  extensive  laceration  often  involving  the 
upper  parts  of  the  thighs  or  buttocks.  Separate  wounds  of  the 
external  organs  of  generation  are  usually  caused  by  buUets, 
which  often  pursue  very  curious  tracks  through  their  structure. 
In  .two  cases  in  the  Crimea,  a  bullet  entered  between  the  glans 
penis  and  prepuce,  and  traversed  upwards  without  penetrating 
the  erectile  tissue.  M.  Appia  records  a  case  where  the  ball 
entered  the  summit  of  the  glans,  traversed  the  whole  length 
of  the  corpus  cavemosum,  passed  under  the  pubic  arch,  and 
went  out  by  the  right  buttock.  The  urethra  was  not  opened. 
In  another  case,  a  ball  carried  away  the  inferior  part  of  the 
glans,  but  did  not  wound  the  urethra.  A  soldier  of  the  Eifle 
Brigade  was  wounded  in  the  Crimea  by  a  musket-ball,  which 
entered  the  right  buttock  and  came  out  by  the  body  of  the 
penis,  just  below  the  glans.  In  this  case  the  urethra  was 
ruptured  about  four  inches  from  the  meatus.  The  wound  of 
the  penis  closed  favourably.  When  one  lateral  portion  of  the 
corpus  cavernosum  is  perforated  by  a  bullet,  the  loss  of 
substance,  and  the  contraction  caused  by  the  process  of  cicatri- 
sation, lead  to  such  distortion  when  the  organ  is  distended,  as 
not  only  to  cause  pain  but  also  to  render  sexual  intercourse 
impracticable.  Operative  interference  becomes  necessary  to 
remedy  this  condition.  The  fact  of  bullets  occasionally 
lodging  in  the  scrotum  should  be  remembered  in  cases  cf 
wounds  about  the  perineum  and  genito-urinary  organs,  when 
the  site  of  lodgment  of  a  projectile  cannot  be  readily 
discovered. 

Gun-shot  Wounds  of  the  Extremities. 

These  injuries,  always  very  numerous  in  warfare,  offer  many 
subjects  of  consideration  for  the  military  surgeon.  No  class  of 
wounds  includes  so  many  cases  that  remain  under  his  care  for 
long  periods  as  this  class.  As  already  shown,  a  large  pro- 
portion of  wounds  of  the  head  and  trunk  are  immediately  fatal, 
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or  from  the  commencement  contain  tlie  elements  of  fatal  resiilts, 
wliile  wounds  of  the  extremities,  if  those  of  the  thigh  be  excepted, 
are  free  from  this  extremely  serious  character.  The  treatment 
to  be  pursued,  including  questions  of  conservation,  resection, 
amputation,  and  the  proper  time  for  the  adoption  of  these  latter, 
if  determined  upon,  often  demands  the  closest  attention  of  the 
surgeon.  These  subjects  will  be  considered  in  their  general 
bearing  in  other  parts  of  this  work,  and  only  points  especially 
connected  with  the  circumstances  of  warfare  will  be  here 
referred  to. 

Gun-shot  wounds  of  the  extremities  divide  themselves  into 
flesh-wounds  and  contusions,  and  those  complicated  with  fracture 
of  one  or  more  bones.  Flesh-wounds  may  be  simple,  and  these 
offer  few  peculiarities,  whatever  their  site  ;  or  they  may  be  ac- 
companied with  lesion  to  important  nerves,  or  blood-vessels,  or 
both,  and  these  complications  generally  entail  serious  con- 
sequences. The  latter  usually  increase  in  gravity  in  proportion 
as  the  injuries  approach  nearer  to  the  trunk. 

When  a  gun-shot  wound  of  an  extremity  is  complicated  with 
fracture,  the  lesion  is  usually  rendered  compound  by  the  direct 
contact  of  the  projectile  with  the  injured  bone.  Occasionally 
the  fracture  is  simple  ;  when  this  happens,  it  is  generally  caused 
by  indirect  projectiles,  such  as  stones  or  splinters,  or  by  spent 
balls. 

The  following  complications,  in  addition  to  those  already 
mentioned,  not  unfrequently  accompany  injuries  of  this  class,  as 
they  are  met  with  in  military  practice  :  extensive  laceration  of 
soft  parts ;  lodgment  of   the  projectile,   either  entire  or  in 
fragments;  injuries  to  distant  organs  from  the  projectile  con- 
tinuing its  course  into  the  trunk ;  and  lastly,  extension  of 
fissures  from  the  seat  of  fracture  into  an  articular  extremity,  and 
consequent  opening  of  a  joint.    The  serious  aggravation  of 
injury  which  constantly  occurs  from  the  mischievous  effects  of 
transportation  from  the  place  where  a  soldier  has  fallen  to  the 
field-hospital,  and   again  subsequently  from  the  field  to  the 
general  hospitals  in  rear,  must  also  be  taken  into  account  when 
estimating  the  conditions  and  results  of  gun-shot  fractures  of 
the  extremities  under  the  circumstances  of  warfare.  The 
critical  influence  which  is  exerted  upon  a  shattered  bone  with 
an  open  wound,  or  upon  an  articulation  penetrated  by  gun-  shot, 
by  the  distance  the  patient  has  to  be  carried,  and  by  the  kind 
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of  means  employed  for  effecting  the  transportation,*  and  the 
paramount  importance  in  military  practice  of  preventing  local 
movement  of  the  parts  involved  in  such  injuries,  by  plaster  of 
Paris  or  other  closely  adapted  and  immovable  supports,  can 
hardly  be  said  to  have  yet  attracted  sufficient  general  attention 
in  England. 

Simple  flesh- vrounds  have  already  been  referred  to  both  in  re- 
spect to  their  nature  and  treatment  in  the  commencement  of 
this  essay.  It  is  in  connection  vrith  fractures  of  bones  and 
their  proper  treatment  that  the  interest  of  surgeons  is  chiefly 
attracted  in  ffun-shot  v\rounds  of  the  extremities.  From  the 
nature  of  the  injuries,  already  described,  to  which  bones  are 
subjected  by  the  modern  weapons  of  war,  together  with  the 
irreparable  nature  of  the  wound  in  the  softer  structures,  except 
after  a  long  process  of  suppuration  and  granulation,  as  well  as 
from  the  usual  circumstances  of  military  practice,  it  might  be 
anticipated  that  difficulty  would  often  arise  in  determining 
which  of  the  double  set  of  risks  and  evils — those  attending 
amputation,  and  those  connected  with  attempts  to  preserve  the 
limb  with  a  profitable  result — would  be  least  likely  to  prove  dis- 
advantageous to  the  patient.  Experience  in  such  injuries  has 
established  certain  rules  which  are  now  generally  acted  upon ; 
some  still  remain  suh  judice. 

Some  of  the  varieties  of  fractures  which  result  from  gun-shot 
in  the  long  bones  of  the  extremities  can  scarcely  be  produced  by 
any  other  agents  besides  projectiles.  This  fact  is  chiefly  observed 
among  partial  fractures,  which  are  rare  accidents  in  civil  prac- 
tice, while  in  military  practice  they  are  by  no  means  uncommon. 
Thus  military  surgeons  meet  with  the  following  instances  of 
partial  fracture :  1.  Removal  of  portion  of  a  bone  by  the  pro- 
jectile making  a  furrow  in  its  passage  across  its  surface — 
grooving  it :  2.  Removal,  splintering  off,  of  longitudinal  frag- 
ments from  the  external  cylindrical  part  of  a  bone ;  3.  Removal 
of  part  of  the  bone  by  completely  punching  out  a  portion,  thus 
leaving  a  hole  through  the  entire  substance  of  the  bone  ;  and  4. 
Partial  fracture  by  driving  inwards  part  of  the  external  cylinder, 
and  causing  the  fragment  to  lodge  in  the  cancellated  structure. 
This  latter  partial  fracture  is  generally  attended  with  lodgment 


*  See,  on  this  subject,  A  Treatise  on  the  Transport  of  Sick  and  Wounded 
Troops,  pp.  514:,  London,  1869,  by  T.  Longmore,  printed  under  the  superinten- 
dence of  H.M.'s  Stationery  Office,  and  sold  by  Longman  &  Co.,  &c. 
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of  the  projectile  also.  Among  the  complete  fractures,  those  at- 
tended with  general  comminution,  in  the  neighbourhood  of  the 
part  of  the  bone  struck,  with  dispersion  of  the  fragments  among 
the  surrounding  soft  tissues,  and  those  which  may  be  spoken  of 
as '  resecting  fractures,'  can  hardly  be  caused  accidentally,  except 
by  firearm  projectiles.    The  latter  fractures  result  when  a  rifle- 


FiG.  35, 


Fig.  36. 


Fig.  37. 


•A 


Partial  gun-shot  fracture. 
Lateral  splintering.  (See 
remarks  in  the  text.)  * 
The  bullet  lodged;  the 
lead  being  cut  into,  and 
a  thin  segment  turned 
back  by  the  sharp  edge 
of  the  fractured  bone. 


Partial  gun-shot  fracture. 
Perforation  with  Assur- 
ing. (See  remarks  in 
the  text.)t 


Resecting  gun-shot  frac- 
ture of  the  fibula.  The 
natural  stay,  or  buttress 
of  bone  below  the  seat 
of  injury,  which  has 
been  thrown  out  to  sup- 
port the  lower  fragment, 
is  worthy  of  note.  J 


ball  at  high  speed  strikes  one  of  the  smaller  long  bones  of  the 
extremities,  as  the  fibula,  one  of  the  bones  of  the  forearm,  one 


*  Spec.  No.  132  in  the  Army  Medical  Museum  at  Washington, 
t  Spec.  No.  76  in  ditto. 

X  Spec.  No.  3692  in  the  Army  Medical  Museum  at  Netley. 
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or  two  of  the  metacarpal  or  metatarsal  bones,  without  coming 
into  collision  with  the  adjoining  bone  or  bones  of  the  same  por- 
tion of  the  extremity.  In  such  a  case,  a  portion  of  the  bone 
struck,  including  its  entire  circumference,  is  liable  to  be  cut  out 
of  it,  to  be  '  resected,'  leaving  the  broken  surface  of  the  remain- 
ing upper  portion  of  the  shaft  separated  by  a  certain  interval 
from  the  broken  surface  of  the  lower  portion.  This  is  a  notice- 
able fracture,  for  the  impossibility  of  bringing  the  two  broken 
surfaces  into  contact  with  each  other  has  a  material  influence, 
when  a  certain  limit  of  separation  is  passed,  in  preventing  any 
process  by  which  they  can  become  united.  The  drawings  (Figs. 
35,  36,  37)  will  serve  to  illustrate  some  of  the  kinds  of  special 
fracture  above  mentioned. 

When  conoidal  bullets  happen  to  strike  on  or  below  the  tro- 
chanters of  the  femur,  they  usually  leave  the  head  and  neck  of 
the  bone  intact,  but  cause  fissures  which  often  extend  to  a  long 
distance  down  the  shaft ;  when  they  pierce  the  head,  all  the 
parts  below  usually  escape  fracture ;  when  the  neck  is  per- 
forated, the  fracture  generally  extends  both  upwards  and  down- 
wards. The  same  rule  holds  good  with  regard  to  the  upper 
articulating  extremity  and  tubercles  of  the  humerus,  but  not  in 
so  marked  a  manner,  owing  to  the  modified  form  and  develop- 
ment of  the  corresponding  parts  in  this  bone.  When,  therefore, 
in  a  wound  about  the  hip  or  shoulder-joint,  an  observation  by 
the  finger  of  the  particular  spot  which  has  been  struck  is 
practicable,  a  recollection  of  the  circumstances  just  mentioned 
facilitates  the  diagnosis  of  the  probable  extent  of  the  injury 
efiPected,  and  furnishes  a  point  for  consideration  when  settling 
the  treatment  to  be  adopted.  The  drawings  (Figs.  38  and  39) 
serve  to  illustrate  fractures  produced  by  conoidal  balls  which 
have  penetrated  the  greater  trochanter  and  head  of  a  femur. 

Although  the  subject  of  pytemia  is  considered  in  its  general 
bearings  elsewhere,  it  is  right  to  mention  here  that  this  serious 
complication,  as  met  with  in  gun-shot  wounds,  appears  to  be 
especially  induced  by  injuries  of  bones,  particularly  those  of  long 
bones  in  which  the  medullary  canal  has  been  laid  open  and  ex- 
tensively splintered.  Several  circumstances  probably  conduce 
to  this  result :  its  chief  local  causes  are  the  prolonged  suppura- 
tive action  during  the  removal  of  sequestra,  the  irritation  caused 
by  sharp  points  and  edges,  sometimes  increased  by  transport 
from  primary  to  secondary  hospitals,  the  patulous  condition 
of  veins  in  bones  leading  to  thrombosis ;  while  depressed  vital 
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power  from  any  cause,  and  continued  exposure  to  an  impure 
atmosphere  from  the  congregation  of  numerous  patients  with 
suppurating  wounds,  are  the  principal  agents  in  producing  the 
state  of  constitution  favourable  to  its  development  and  progress. 
Unless  the  hospital  miasmata  engendered  in  this  way  are  con- 
stantly removed  as  they  arise,  or,  at  least,  very  greatly  diluted,  by 


Fig.  38. 


Upper  portion  of  right  femur,  showing 
the  injury  produced  by  a  conoidal 
bullet.  The  projectile  has  entered 
at  the  trochanter  major  and  made  its 
exit  upwards  through  the  posterior 
part  of  the  neck  of  the  bone.* 


Fig.  39. 


Upper  portion  of  right  femur,  showing 
the  injury  produced  by  a  conoidal 
bullet  which  has  penetrated  the  head 
of  the  bone.t 


proper  ventilation,  it  is  almost  impossible  that  patients  labouring 
under  severe  wounds  of  the  extremities  with  comminuted  bony 
fractures  can  be  long  saved  from  septicaemia  and  pyaemia ;  and 
these,  when  they  supervene,  rarely  lead  to  any  but  a  fatal  ter- 
mination. The  different  conditions  of  hospital  air,  which  in  one 
set  of  cases  lead  to  the  appearance  of  hospital  gangrene,  in 
another  set  of  pyaemia,  have  not  been  properly  defined;  but 


*  Spec.  710  in  the  Army  Medical  Museum  at  Washington, 
t  Spec.  125  in  ditto. 
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from  the  frequency  with  which  the  latter  complication  follows 
wounds  of  bones,  it  would  seem  that  an  especial  influence  is 
exerted  by  the  local  peculiarities,  already  mentioned,  of  these 
injuries.  Observation  would  also  lead  to  the  belief  that  certain 
individuals  are  much  more  predisposed  to  pysemic  action  than 
others  placed  under  similar  circumstances.  Occasionally,  in  gun- 
shot injuries  of  bones,  where  no  splintering  has  occurred,  but 
only  a  small  portion  of  the  periosteum  has  been  torn  off  and  the 
shaft  contused  by  the  stroke  of  a  bullet,  severe  inflammation  will 
follow,  the  medullary  canal  become  filled  with  pus,  and  death 
ensue  from  pysemia.  The  attention  of  surgeons  has  been  parti- 
cularly called  to  the  various  circumstances  producing  inflamma- 
tion and  suppuration  of  the  medullary  tissues — osteo-myelitis — 
in  long  bones  after  gun-shot  injxaries  by  M.  Jules  Roux  of 
Toulon.'^ 

Upper  extremity. — Fractures  of  the  bones  of  the  arm  are  well 
tnown  to  be  very  much  less  dangerous  than  like  injuries  in  the 
corresponding  bones  of  the  lower  extremity.  Unless  the  bone 
be  extremely  injured  by  a  massive  projectile,  or  longitudinal 
comminution  exist  to  a  great  extent,  especially  if  also  involving 
a  joint,  or  the  state  of  the  patient's  health  be  very  unfavourable, 
attempts  should  always  be  made  to  preserve  the  upper  extremity 
after  a  gun-shot  wound.  In  the  history  of  the  British  army  in 
the  Crimea,  the  recoveries  without  amputation  are  shown  to  be, 
in  the  humerus  26*6 ;  radius  and  ulna,  35 "0 ;  radius  only,  70*0  ; 
ulna  only,  70*0,  per  cent,  of  cases  treated.  The  proportion  of 
deaths  in  the  cases  in  which  conservative  treatment  was  adopted, 
was  humerus,  8.6 ;  radius  and  ulna,  2*8  ;  radius  only,  7*7  ;  ulna 
only,  5*2  per  cent.  Dr.  Chenu's  returns  show  a  much  larger 
percentage  of  deaths  in  the  corresponding  cases  in  the  French 
army.  Out  of  334  cases  of  fracture  of  the  humerus  treated 
without  amputation,  88  died,  or  26*3  per  cent. ;  out  of  177  cases 
of  both  bones  of  the  forearm,  34  died,  or  19"2  per  cent. ;  143  cases 
of  the  radius  only,  27  died,  or  18*6  per  cent. ;  125  of  the  ulna 
only,  16  died,  or  12*8  per  cent.  But  so  many  cases  of  wounds  of 

*  Bulletin  de  VAcademie  hnperiale  de  Medecine,  April  24,  1860.  See  also 
Ues  Ampittations  consecutives  a  f  Osteomy elite  dans  les  Fractures  des  Memhres  imr 
amies  a  feu,  par  M.  H.  Baron  Larrey,  Paris,  1860  ;  and  *  Remarks  upon  Osteo- 
myelitis consequent  on  Gun-shot  Wounds  of  the  Upper  and  Lower  Extremities,' 
by  T.  Longmore,  in  vol.  xlviii.  of  the  3Iedico-Chirurgical  Transactions,  London, 
1865. 
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the  upper  extremity  are  not  included  in  the  above  figures,  from 
their  particular  nature  not  having  been  recorded  by  the  sur- 
geons in  the  field,  that,  had  the  whole  number  been  available, 
the  proportions  stated  might  have  been  materially  changed. 
The  statistics  of  the  gun-shot  fractures  of  the  upper  extremity 
inflicted  during  the  late  war  in  the  United  States  are  not  yet 
completed. 

The  following  rules  briefly  indicate  the  course  of  treatment 
to  be  adopted  in  gun-shot  fractures  of  the  upper  extremity  when 
the  general  circumstances  are  such  as  to  admit  of  attemj)ts  being 
made  to  preserve  the  limb.  When  the  bone  is  much  splintered, 
make  an  examination  by  the  finger  for  any  foreign  bodies  or 
detached  pieces  of  bone  and  remove  them ;  such  partially  de- 
tached portions,  and  fragments  as  are  only  retained  by  very 
slight  and  narrow  periosteal  connections,  should  also  be  removed  ; 
the  sharp  points  of  projecting  spicules  should  be  carefully  sawn 
or  cut  off;*  the  wound  being  extended  for  this  purpose  at  the 
most  dependent  opening  if  there  are  two  wounds,  or  a  fresh 
incision  being  made  if  only  one  exists,  and  it  is  not  in  a  favour- 


*  Dupuytren  made  a  division  of  the  splinters  of  bones  broken  by  gnn-shot 
into  three  classes :  tIz.  primary  sequestra,  those  directly  and  completely  sepa- 
rated by  the  force  of  the  projectile  at  the  time  of  the  original  injury  ;  secondary 
sequestra,  those  retaining  partial  connections  by  periosteal,  muscular,  or  other 
attachments,  but  afterwards  thrown  off  during  the  suppurative  process ;  and 
tertiary  sequestra,  or  portions  which  become  necrosed,  their  death  being  either 
due  to  the  effects  of  the  original  contusion,  or  to  prolonged  inflammatory  action 
in  parts  adjoining  the  seat  of  fracture.  In  accordance  with  this  arrangement, 
surgeons  have  usually  regarded  the  removal  by  surgical  interference  of  the 
primary  and  secondary  sequestra  as  simply  anticipating  nature  in  her  work ; 
but  it  has  been  stated  by  some  German  surgeons  as  one  result  of  the  experience 
of  the  Schleswig-Holstein  war,  that  in  the  .najority  of  comminuted  fractures, 
the  removal  of  splinters  retaining  any  connection  whatever  with  periosteum  is 
not  only  unnecessary,  but  often  injurious ;  as  is  also  the  practice  of  sawing  off  the 
broken  ends  of  bones  projecting  from  comminuted  parts.  It  is  asserted  that  by 
proper  treatment  and  under  favourable  circumstances,  such  splinters  become 
impacted  in  the  callus,  assist  in  strengthening  the  new  bone  in  process  of 
formation,  and  in  time  unite  with  the  other  parts  of  the  bone,  so  that  in  this 
manner  a  cure  is  completed  without  operative  interference.  No  doubt  this  does 
happen  in  some  cases,  but  it  is  a  matter  of  constant  observation  also,  and  the 
■writer  believes  in  the  majority  of  cases,  that  splinters  which  have  thus  become 
impacted  in  callus  are  subsequently  discharged  with  tedious  irritation,  as  if 
they  vrere  so  many  foreign  bodies  ;  and,  again,  that  the  removal  of  jagged  ends 
of  broken  bones  has  been  very  valuable  in  preventing  untoward  accidents 
in  their  neighbourhood,  and  thus  of  favouring  union.  It  is  for  these  reasons 
that  English  surgeons  generally  pursue  the  practice  above  recommended. 
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able  position  for  tlie  operation.  Wetted  lint,  or  carbolic  acid 
dressing,  should  then  be  applied,  the  limb  properly  supported, 
and  the  cure  proceeded  with  as  in  cases  of  compound  fracture 
from  other  causes  (see  Fracture). 

If  the  shoulder  or  elbow-joint  be  much  injured,  but  the 
principal  vessels  and  nerves  have  escaped,  the  articulating  s\ir- 
faces  and  broken  portions  should  be  excised.  The  results 
of  excision  practised  in  the  shoulder  and  elbow -joints,  especially 
the  former,  after  gun-shot  wounds  have  been  exceedingly 
satisfactory.  Especial  attention  was  first  directed  on  any 
extensive  scale  to  the  practice  of  resections  of  these  joints,  after 
gun-shot  injuries,  in  the  Schleswig-Holstein  campaigns,  between 
1848  and  1851  :  and  Dr.  Friedrich  Esmarch  has  published  the 
results  in  a  valuable  essay  on  the  subject.  Of  19  patients 
in  whom  the  shoulder-joint  was  resected,  in  12  a  more  or 
less  useful  arm  was  preserved ;  and  7  died.  Complete  an- 
chylosis did  not  occur  in  any  one  instance  ;  and  in  several  the 
power  of  motion  became  so  great  as  to  enable  the  men  to 
perform  heavy  work.  Of  40  patients  for  whom  resection  of  the 
elbow-joint  was  performed,  6  died,  32  recovered  with  a  more 
or  less  useful  arm,  1  remained  unhealed  at  the  time  Dr. 
Esmarch  wrote  (1851),  and  in  1  mortification  ensued,  and 
amputation  was  performed. 

The  cases  of  resections  of  joints  in  the  upper  extremity 
during  the  Crimean  war,  of  which  records  have  been  preserved, 
are  comparatively  few  in  number,  but  the  results  of  the  opera- 
tions were  satisfactory.  Out  of  thirteen  resections  of  the  shoul- 
der in  the  English  force  between  April  1,  1855,  and  the  end  of 
the  war,  there  was  only  one  death ;  eight  of  these  were  primary, 
five  secondary,  operations.  Out  of  14  elbow-joint  resections 
during  the  same  period,  there  were  three  deaths.  The  returns 
of  the  resections  in  the  French  army  are  less  favourable.  Out 
of  45  resections  of  the  shoulder  recorded  by  Dr.  Chenu,  there 
were  25  deaths ;  of  four  resections  of  the  elbow,  all  died. 
During  the  late  war  in  New  Zealand  several  resections  of  joints 
were  performed  *  with  remarkably  successful  results.  Resec- 
tion of  the  shoulder-joint  was  performed  nine  times,  and  of  the 
elbow-joint  twice,  and  no  death  occurred. 

*  For  histories  of  the  cases  referred  to,  and  observations  on  the  condition  of 
the  patients  after  their  arrival  in  England,  see  papers  on  the  subject  published 
by  the  writer  in  the  Anmj  Medical  Iteports,  vol.  v.  p.  558,  London,  1865 ;  and 
vol.  vi.  p.  510,  London,  1866. 
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Resections  appear  from  the  Washington  report  before  quoted 
to  have  been  extensively  practised  during  the  late  war  in  the 
United  States.  The  returns  are  not  yet  complete,  but  they  show 
with  regard  to  the  shoulder-joint,  that  the  results  have  been 
ascertained  in  210  primary,  and  in  298  secondary,  resections. 
Among  the  210  primary  resections  there  were  fifty  deaths,  or 
23"8  per  cent.;  among  the  298  secondary  resections,  115  deaths, 
or  38'5  per  cent.  Thirty-six  cases  of  gun-shot  fracture  of  the 
head  of  the  humerus  are  stated  to  have  been  selected  as 
favourable  cases  for  the  expectant  plan,  the  treatment  being 
carried  out  without  resection  or  amputation.  Of  these  sixteen 
died,  or  54'4  per  cent. 

The  results  are  reported  in  286  cases  of  resections  of  the 
elbow-joint.  Of  these,  62  terminated  fatally,  or  21-67  per 
cent. ;  in  sixteen  cases  secondary  amputation  of  the  arm  became 
necessary.  The  compilers  of  the  report  anticipate  that  the  per- 
centage of  mortality  will  prove  to  be  less  when  the  statistics  of 
this  operation  are  completed. 

Thirty-five  resections  of  the  wrist-joint  during  the  United 
States'  war  are  recorded.  In  27  of  these  cases  the  end  of 
either  the  radius  or  the  ulna,  or  the  ends  of  both,  were  removed, 
and  in  some  instances  shattered  fragments  of  the  upper  row 
of  carpal  bones.  In  8  cases  the  greater  part  of  the  carpus 
was  excised.  Twenty-six  of  these  cases  are  reported  to  have 
recovered,  2  were  followed  by  amputation,  and  3  died.  The 
result  in  the  remaining  4  is  not  stated.  It  is  remarked  that 
the  reports  are  unsatisfactory  in  relation  to  the  amount  of 
mobility  left  in  the  hand,  but  further  investigations  are  pro- 
mised on  this  point. 

Gun-shot  wounds  of  the  wrist-joint  are  usually  attended  with 
so  much  injury  to  the  superficial  structures  that  it  seems  scarcely 
possible  their  treatment  by  resection  can  ever  under  such  cir- 
cumstances produce  satisfactory  results.  Just  as  extensive 
laceration  of  the  forearm  by  destroying  the  motor  power  renders 
■a  hand  useless,  so  does  destruction  of  the  fanctions  of  the  flexor 
and  extensor  tendons  by  which  the  wrist-joint  is  embraced,  effect 
the  same  result ;  and  a  hand  that  cannot  be  used  is  not  simply 
useless,  but  is  generally  a  painful  encumbrance  to  the  possessor. 
This  does  not  apply  to  partial  amputations,  for  even  though 
only  one  or  two  fingers  remain,  so  long  as  the  power  of  flexion 
and  extension  is  retained,  they  become  most  valuable :  the 
preservation  of  a  thumb  and  finger  if  possible  is  a  most  impor- 
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tant  object  to  attain.  As  a  secondary  operation,  after  rare 
exceptional  cases  of  gun-shot  wounds  of  the  wrist  in  which  the 
superficial  structures  have  escaped,  there  is  no  reason  why 
resection  of  the  wrist  should  not  be  attended  with  the  same 
excellent  results  that  have  attended  the  operation  when  per- 
formed for  conditions  of  disease. 

Lower  extremity. — Gun-shot  wounds  of  the  lower  extremity 
vary  much  more  greatly  in  the  gravity  of  their  results,  as  well 
as  in  the  treatment  to  be  adopted,  according  to  the  part  of  the 
limb  injured,  than  happens  in  those  of  the  upper  extremity. 
As  a  general  rule  in  field-practice,  ordinary  fractures  below  the 
kiiee,  from  rifle-balls,  should  never  cause  primary  amputation ; 
while,  excepting  in  certain  special  cases,  in  fractures  above  the 
knee,  from  rifle-balls,  amputation  is  held  by  most  military 
surgeons  to  be  a  necessary  measure.  The  special  cases  are, 
gun-shot  fractures  of  the  upper  third  of  the  femur,  especially 
if  it  be  doubtful  whether  the  hip-joint  is  implicated  or  not ; 
for  in  these  the  danger  attending  amputation  itself  is  so  great, 
that  the  question  is  still  open,  whether  the  safety  of  the  patient 
is  best  consulted  by  excision  of  the  injured  portion  of  the  femur, 
by  removal  of  detatched  fragments  and  trusting  to  natural 
efforts  for  union,  or  by  resorting  to  amputation.  The  decision 
of  the  surgeon  must  generally  rest  upon  the  extent  of  injury 
to  the  surrounding  structures,  the  condition  of  the  patient, 
and  other  circumstances  of  each  particular  case.  If  the  femoral 
artery  and  vein  have  been  divided,  any  attempt  to  preserve  the 
limb  will  certainly  prove  fatal. 

The  femur — the  earliest  formed,  the  longest,  most  powerful, 
and  most  compact  in  structure  of  all  the  long  bones  of  the 
body — can  only  be  shattered  by  a  ball  striking  it  with  immense 
force.  But  this  amount  of  force  a  modern  rifle-ball  possesses 
at  all  ordinary  distances,  and,  unfortunately,  in  almost  every 
instance  of  compound  fracture  of  the  femur  by  rifle  projectiles, 
we  find  the  bone  not  merely  broken,  but  extensively  comminuted 
at  the  seat  of  fracture,  and  often  fissured  for  long  distances 
along  the  shaft.  When  a  patient  with  a  gun-shot  fracture  of 
the  femur  comes  under  a  surgeon's  charge,  however  free  from 
complications  and  however  favourable  the  case  may  appear  to 
be,  the  surgeon  knows  that  the  patient  will  be  unavoidably 
subjected  to  a  wide  variety  of  hazardous  circumstances  if  an 
attempt  to  conserve  the  injured  limb  be  determined  upon,  owing 
to  the  prolonged  hospital  treatment  which  is  absolutely  neces- 
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sary  before  a  cure  can  be  completed.  The  treatment,  too,  is  very 
difficult ;  for  while,  on  the  one  hand,  the  most  perfect  rest,  and 
as  uninterrupted  an  apposition  of  the  broken  portions  of  bone 
as  possible,  are  essential  for  obtaining  reunion — on  the  other, 
the  close  connection  of  the  broken  bone  with  the  trunk,  and 
consequently  the  liability  to  disturbance  in  all  movements 
of  the  body,  with  the  necessity  for  the  daily  removal  of  the 
profuse  discharges  which  follow  these  wounds,  are  so  many 
constantly  recurring  impediments  to  procuring  the  quiet  so 
essential. 

A  considerable  amount  of  attention  was  specially  directed 
during  the  Crimean  war  to  the  question  of  the  proper  treatment  of 
gun-shot  fractures  of  the  femur,  and  expectations  were  generally 
held  that  the  advanced  experience  in  conservative  surgery  would 
lead  to  many  such  cases  terminating  favourably  with  preservation 
of  the  limb,  which  previously  would  have  been  subjected  to 
amputation.    Towards  the  latter  part  of  the  campaign,  all  the 
circumstances  of  the  patients  were  as  favourable  for  testing  this 
practice  as  they  have  been  in  the  various  revolutionary  engage- 
ments in  Paris.    They  had  equally  the  advantages  of  immediate 
attention,  and  of  all  the  appliances  of  the  best  hospitals  close  at 
hand.  Yet,  in  the  Surgical  History  of  the  War,  it  is  shown  that 
only  14  out  of  174  cases  of  compound  fracture  of  the  femur 
among  the  men,  and  5  out  of  20  among  the  officers,  re- 
covered with  union  of  bone,  or,  in  other  words,  without  am- 
putation being  performed ;  that  those  selected  for  the  experi- 
ment of  preserving  the  limb  were  patients  where  the  amount  of 
injury  done  to  the  bone  and  soft  parts  was  comparatively  small ; 
and  that  where  recovery  ensued,  it  always  proved  tedious,  and  the 
risks  during  a  long  course  of  treatment  numerous  and  grave.  Out 
of  the  174  soldiers  just  mentioned,  96  were  subjected  to  am- 
putation, and,  of  the  78  in  whom  amputation  was  not  practised, 
64  died : — of  the  20  officers,  10  were  subjected  to  amputation, 
and,  of  the  remaining  10  not  operated  upon,  5  died.  Amputa- 
tions of  the  thigh,  however,  were  very  fatal  in  their  results 
also,  the  recoveries  being  stated  to  be  among  the  men  only 
34*7  per  cent.    Among  the  officers  the  proportion  was  rather 
more  favourable.    But  this  percentage  includes  those  cases  in 
which  previous  attempts  to  preserve  the  limb  had  failed,  and, 
death  threatening,  amputation  was  resorted  to  as  a  last  chance 
of  saving  the  patient.    The  number  of  deaths  under  the  head  of 
amputations  was  thus  increased.    On  account  of  this  compara- 
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tively  indifferent  success  of  amputation,  resection  of  portions  of 
the  shaft  of  the  femur  was  sometimes  practised  ;  but  the  records 
state  that  no  success  attended  the  experiment,  every  case, 
without  exception,  having  proved  fatal.  It  is  therefore  seen 
from  the  English  experience  in  the  Crimea  of  the  treatment  of 
gun-shot  fractures  of  the  femur,  that  the  hopes  of  conservative 
practice  being  the  means  of  preventing  ampiitation  were  not 
realised.  Of  the  three  modes  of  treatment,  resection  was  the 
most  fatal ;  conservative  treatment,  next ;  and  amputation 
least  fatal.  The  first  was  uniformly  fatal ;  the  deaths  among 
cases  treated  without  operation  were  82  per  cent. ;  the  deaths 
among  those  treated  by  amputation,  almost  hopeless  cases 
included,  were  65-2  per  cent. 

In  considering  the  results  of  gun-shot  fractures  of  the  femur, 
the  situation  of  the  injury  is  a  matter  of  great  importance  as 
regards  the  chances  of  recovery,  whether  without  or  with  ampu- 
tation. In  the  Official  History  of  the  Crimean  Campaign  this 
fact  is  shown  in  the  results  of  amputation,  the  recoveries  in  the 
upper  third  being  12*9,  in  the  middle  third  40,  in  the  lower 
third  43*3  per  cent,  of  the  cases  treated ;  but  the  distinction 
is  not  made  in  regard  to  the  recoveries  without  amputation. 
Hence  no  exact  numerical  comparison  can  be  drawn  between 
the  results  of  amputation  and  conservative  practice  in  the  three 
main  divisions  of  the  thigh  in  this  instance.  Dr.  Macleod, 
in  his  Notes,  remarks  that  he  has  only  been  able  to  discover 
three  cases  in  which  recovery  followed  a  compound  fracture 
in  the  upper  third  of  the  femur  without  amputation ;  one,  that 
of  an  officer  of  the  1 7th  Regiment ;  the  second,  of  a  soldier  of 
the  62nd  ;  and  a  third,  whose  regiment  is  not  named.  A  case, 
however,  was  under  the  care  of  the  writer,  not  included  in  the 
above,  nor  appearing  in  the  official  history  of  the  war  ;  and  one, 
judging  from  the  results  described  in  Dr.  Macleod's  Notes,  more 
fortunate  in  its  issue  than  at  least  two  of  the  number  he  mentions. 
With  regard  to  the  first  patient.  Dr.  Macleod  states  he  has  been 
informed  '  that  although  his  limb  was  in  a  very  good  condition 
when  he  left  for  England,  the  trouble  it  has  since  given  him, 
and  the  deformed  condition  in  which  it  remains,  makes  it  by  no 
means  an  agreeable  appendage  ;'*  in  the  second,  the  fracture 


*  The  officer  referred  to  must  have  greatly  improved  in  condition  after 
Dr.  Macleod  wrote,  as  he  was  for  some  time  afterwards  on  active  service  in 
India,  though  he  is  no  longer  in  the  army. 
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■was  in  the  lower  part  of  the  upper  third,  and  the  injury  was 
comparatively  slight ;  in  the  third,  a  mass  of  callus  was  thrown 
out  which  connected  the  bone,  but  he  died  of  purulent  poisoning 
and  never  left  the  Crimea.  In  the  case  which  was  under  the 
writer's  care,  the  fracture  was  within  the  upper  third  ;  there  is  no 
distortion,  and  shortening  only  of  1^  inches  :  the  officer  is  able 
to  walk  or  ride  without  any  inconvenience,  and  competent  for  all 
duty.*  All  the  circumstances  were  most  favourable  for  recovery 
in  this  instance ;  and  a  consideration  of  these  on  the  one  hand, 
and  the  experience  of  the  unfavourable  results  of  amputation  in 
this  region  on  the  other,  led  to  the  effort  to  save  the  limb.  A 
short  history  of  this  case  will  be  useful. 

Lieutenant  D.  M.,  19th  Regiment,  set.  17,  of  sanguine  temperament,  healthy 
frame,  was  brought  up  to  camp  about  4  a.m.,  Sept.  9,  1855.  He  had  been 
wounded  in  the  assault  upon  the  Redan  in  the  upper  part  of  the  left  thigh,  and 
had  been  lying  by  the  side  of  the  ditch  where  he  fell  thirteen  hours.  AVhen 
discovered,  he  was  carried  carefully  in  a  soldier's  great  coat  as  far  as  the  opening 
of  the  trenches,  and  thence  on  a  stretcher  to  camp.  He  was  very  cold  and 
prostrate  on  his  arrival.  The  wound  in  his  left  thigh  had  been  caused  by  a  ball 
which  had  passed  out.  It  entered  posteriorly  at  the  fold  between  the  left  nates 
and  thigh,  three  inches  from  the  tuberosity  of  the  ischium ;  passed  forwards, 
downwards,  and  outwards,  and  made  its  exit  seven  inches  below  the  trochanter 
major.  The  femur  was  broken  in  the  line  of  passage  of  the  ball,  which,  from 
entrance  to  exit,  appeared  to  be  about  six  inches.  From  the  trochanter  major 
to  the  seat  of  fracture  was  four  inches;  to  the  external  condyle  on  the  same 
side  was  15|  inches.  The  amount  of  comminution  appeared  slight,  but,  from 
its  vicinity  to  the  joint,  the  great  swelling  about  the  limb,  and  desire  to  avoid 
aggravating  pain,  the  precise  condition  of  fracture  was  not  further  ascertained. 
The  upper  fragment  projected  forwards,  but  any  attempts  at  reduction  caused 
great  suffering ;  and  some  restoratives  being  given,  wet  compresses  applied  to 
the  thigh,  and  the  limb  secured  against  additional  movement,  the  patient  was 
left  to  rest.  At  a  consultation  the  following  morning,  from  the  patient's  age, 
so  favourable  for  reparative  action,  his  very  healthy  constitution,  and  the  fact 
that,  the  siege  being  over,  full  attention  could  be  paid  to  the  case,  conservation 
of  the  limb  was  settled  to  be  attempted,  and  the  patient  was  therefore  treated 
with  this  view.  In  addition  to  the  wound  just  named,  he  had  received  an 
extensive  contusion  of  the  right  side  thigh  by  the  fall  of  some  heavy  substance 
from  the  explosion  which  occurred  at  1  A.M.,  after  the  Russians  left  the  Redan. 

There  is  not  space  to  follow  the  details  of  the  treatment  of  this  ease.  The 
cure  was  protracted  by  large  and  troublesome  bed-sores ;  and  attention  to  these, 
to  the  discharges  from  the  wound,  and  to  preserving  favourable  position,  occu- 
pied much  time  and  care  daily,  and  caused  many  changes  in  the  appliances  for 
these  objects  to  be  from  time  to  time  necessary.  On  November  4,  union  had 
so  far  taken  place  that  he  was  able  to  raise  his  body  from  the  knee  upwards 
while  in  bed,  without  apparent  motion  at  the  seat  of  fracture.  On  November  15, 


*  This  officer  is  at  present  holding  an  important  statf-appointment  in  India. 
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in  consequence  of  the  o^reat  explosion  at  the  right  siege-train,  he  had  to  be 
carried  to  another  division  of  the  camp;  this  was  effected  without  harm.  In 
the  middle  of  January  he  was  able  to  sit  in  a  chair  without  inconvenience ;  and 
on  February  22,  he  left  the  Crimea  for  England,  being  able  to  walk  with  the 
assistance  of  crutches.  Union  was  then  firm ;  but  a  slight  serous  oozing  con- 
tinued from  the  wound  of  exit,  and  there  was  much  stiftness  of  the  ankle  and 
knee-joints  from  the  long-continued  constrained  position  to  which  he  had  been 
subjected.  In  July,  1856,  after  his  arrival  in  Ireland,  indications  of  pus  col- 
lecting manifested  themselves  at  the  wound  of  exit ;  and  Professor  Tufnell,  on 
passing  a  bougie  about  seven  inches  in  the  course  of  the  wound,  evacuated  a 
small  abscess,  and  felt  a  piece  of  bone  trying  to  make  its  way  to  the  surface. 
This  was  subsequently  removed,  and,  under  Mr.  Tufnell's  able  care,  the  stiffness 
of  the  joints  gradually  disappeared,  and  he  was  enabled  to  return  to  duty.* 

Dr.  Macleod  says  tliat,  after  many  inquiries  respecting  cases 
of  this  nature  in  the  hospitals  of  the  other  armies  engaged  in 
the  war,  excepting  one  presented  by  Baron  Larrey  to  the 
Societe  de  Chirurgie  in  1857,  he  never  covild  hear  of  any  other 
but  that  of  a  Russian  whose  greatly  shattered  and  deformed 
limb  he  often  examined,  f  It  had  united  almost  without  treat- 
ment. Six  cases  of  recovery  without  amputation  after  fracture 
in  the  upper  third  of  the  femur  came  from  India  among  900 
invalids  for  gun-shot  wounds  consequent  on  the  Sepoy  mutiny. 
In  4  of  these  cases  the  patients  had  good  useful  limbs  ;  in  2,  the 
consolidation  was  not  complete  on  the  men  leaving  the  invalid 
hospital,  there  still  being  some  sequestra  to  come  away  from 
the  seat  of  injury.  The  number  of  men  who  returned  after 
amputation  in  the  upper  third  was  3.  So  far  as  these  data  go, 
the  proportion  of  recoveries  after  gun-shot  fracture  in  the  upper 
third  without  operation  was  1  in  150  of  all  classes  of  wounds, 
and  that  after  amputation  was  1  in  300.  M.  Jules  Roux,  of  the 
St.  Maudrier  Hospital,  at  Toulon,  has  given  a  list  of  no  less  than 


*  The  following  is  an  interesting  point  in  connection  with  this  case,  inasmuch 
as  it  illustrates  how  long  a  time  a  splinter  of  bone  may  remain  impacted  with- 
out causing  irritation  and  then  procure  an  outlet.  The  opening  through  which 
the  sequestrum  noticed  above  came  away,  became  firmly  healed  after  its  removal. 
Although  the  officer  has  ever  since  been  actively  engaged  in  the  duties  of  a 
cavalry  officer,  a  great  part  of  the  time  in  tropical  service,  no  svmptom  whatever 
occurred  to  indicate  that  any  other  sequestrum  remained  until  the  year  1866,  ten 
years  after  the  first  was  removed.  Then  some  tenderness  was  felt,  a  small  abscess 
followed,  and  another  splinter  of  necrosed  bone  an  inch  in  length  escaped.  The 
opening  quickly  closed,  and  its  site  has  remained  sound  and  free  from  any 
tenderness  ever  since. 

t  Notes  on  the  Surr/cnj  of  the  Cmnean  War,  p.  295, 
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twenty-one  cases  of  recovery  without  amputation  after  gun-shot 
injuries  of  the  upper  third  of  the  femur,  among  the  soldiers 
whom  he  had  examined  on  their  return  from  the  Italian  war  of 
1859.  In  all  of  them  consolidation  of  the  fracture  had  taken 
place.  We  have  no  data  by  which  we  can  estimate  the  pro- 
portion of  these  cases  of  union  to  the  recoveries  after  amputa- 
tion in  the  same  part  of  the  femur. 

In  the  war  in  the  United  States,  out  of  32  recorded  cases  in 
which  amputation  was  performed  in  the  upper  thii-d  of  the 
femur,  24  died,  showing  a  mortality  rate  of  75  per  cent. ;  out  of 
330  cases  in  which  conservation  was  practised,  93  recovered,  and 
237  died,  a  mortality  rate  of  71  "SI,  or  a  trifle  more  than  3  per 
cent,  in  favour  of  conservative  measures.  The  various  figures 
quoted  above  tend  to  confirm  the  propriety  of  the  practice  of 
conservation,  which  is  generally  recommended  by  military 
surgeons  of  the  present  day,  in  preference  to  amputation,  for 
uncomplicated  gun-shot  fractures  of  the  upper  third  of  the 
femur. 

With  regard  to  gun-shot  fractures  in  the  middle  and  lower 
thirds  of  the  femur,  the  experience  of  the  French  and  English 
surgeons  in  the  Crimea,  and  apparently  of  the  surgeons 
engaged  in  the  late  war  in  the  United  States  also,  has  tended 
to  confirm  the  doctrine  of  the  older  military  surgeons,  that 
many  lives  are  lost  by  trying  to  save  limbs  after  injuries  in 
these  situations ;  and  that,  of  the  limbs  preserved,  many  are 
little  better  than  incumbrances  to  their  possessors.  In  the 
Italian  war  of  1859,  the  practice  of  trying  to  save  the  lower 
extremities  after  comminuted  fractures  in  the  middle  and  lower 
thirds  of  the  thigh  appears  to  have  been  abandoned  in  con- 
sequence of  the  experience  gained  in  the  Crimea. 

So  far  as  the  United  States'  returns  have  gone,  they  do  not 
show  so  much  difference  between  the  ratio  of  mortality  when 
amputation  is  performed  or  conservation  practised  in  these 
situations,  as  was  generally  deduced  from  the  Crimean  experi- 
ence on  this  head.  Out  of  93  cases  of  fracture  of  the  middle 
third  in  which  amputation  was  performed,  42  recovered  and  51 
died,  showing  a  rate  of  mortality  of  54-83  per  cent. ;  out  of  238 
cases  in  which  conservation  was  practised,  106  recovered,  132 
died,  showing  a  mortality  rate  of  55*46  per  cent.  The  ratios 
show,  therefore,  a  slightly  less  fatal  result  when  amputation  was 
performed  in  the  middle  third,  than  when  conservation  was 
practised. 

Q  2 
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Out  of  243  gun-shot  fractures  of  the  lower  third  in  which 
amputation  was  performed,  72  recovered,  and  101  died,  showing 
a  mortality  rate  of  5 7" 79  per  cent.  Here  the  mortality  rate  was 
considerably  less  when  amputation  was  performed,  viz.,  as  46 
to  57|,  than  when  conservation  was  practised.  Experience 
so  far,  therefore,  while  indicating  the  propriety  of  practising 
conservation  in  the  upper  third,  inculcates  amputation  to  be  the 
safest  practice  in  gun-shot  fractures  of  the  middle  and  lower 
third  of  the  femur. 

Amputation  at  the  hip-joint,  both  in  the  French  and  English 
armies,  in  all  instances  proved  fatal.  The  two  patients  who 
survived  the  longest  in  the  English  army  were  operated  on 
by  Mr.  Alexander,  afterwards  Director-General  of  the  Army 
Medical  Department,  at  the  Alma :  one,  a  soldier  of  the  33rd 
Regiment,  died  at  Scutari  three  weeks  after  the  operation ;  the 
second,  a  Russian,  died  on  the  thirtieth  day  after,  from  '  exten- 
sive sloughing  and  grea.t  debility.'*  M.  Legouest,  of  the  French 
army,  performed  amputation  at  the  hip-joint  in  the  case  of  a 
Russian  prisoner,  and  the  patient  nearly  recovered.  He  died 
the  fourth  month  after  the  amputation,  and  then  from  the  eifects 
of  a  fall.  In  the  Schleswig-Holstein  campaigns,  amputation  at 
the  hip-joint  was  performed  seven  times ;  one  patient  only 
survived,  a  young  man,  set.  17  years,  operated  upon  by  Dr.  Lan- 
genbeck.  All  the  primary  amputations  at  the  hip-joint  during 
the  Italian  war  of  1859  proved  fatal.  A  successful  secondary 
case  occurred  at  Verona,  the  operator  being  Dr.  Neudorfer ;  and 
M.  Jules  Roux  has  recorded  that  amputation  was  performed  at 
the  hip-joint  six  times  from  the  consequences  of  wounds  received 
during  the  war  in  Italy,  and  that,  of  these,  fom-  were  successful. 
During  the  late  war  in  the  United  States  there  occurred  53 
authenticated  hip-joint  amputations,  34  in  the  United  States' 
armies,  19  in  the  rebel  armies.  These  have  been  divided  in  the 
history  given  of  them  into  four  categories ;  primary,  interme- 
diate, and  secondary  amputations,  and  re- amputations,  f  In 


*  In  the  surgical  history  of  this  war,  this  statement,  -which  was  quoted  by 
tlie  late  Mr.  Guthrie,  in  the  addenda  to  his  Commentaries,  is  said  to  be  a 
mistake,  on  account  of  the  absence  (not  to  be  wondered  at,  amid  the  confusion 
of  that  period)  of  official  records  on  the  subject.  Special  reports  on  these  cases 
were  obtained  at  the  time  from  Scutari,  and  were  shown  to  the  wi-iter  by 
Director-General  Alexander  shortly  before  his  decease. 

t  Circular  No.  7,  W.  D.,  Surgeon-General's  office,  Washmgton,  July  1, 1867. 
'A  Report  on  Amputations  at  the  Hip-joint  in  Military  Surgery,  by  G.  A,  Otis, 
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the  primary  cases,  119  in  number,  tlie  results  of  which  are 
completely  known,  the  mortality  was  94-73  per  cent. ;  in  the  in- 
termediate, 18  in  number,  the  mortality  was  100  per  cent.;  in 
the  secondary,  9  in  number,  77*78  per  cent.;  in  the  re-amputa- 
tions, 7  in  number,  only  42-85  per  cent.  M.  Legouest,  in  an 
essay  published  in  the  Memoirs  of  the  Society  of  Surgery,  at 
Paris,  maintains  that  amputation  at  the  hip-joint  should  be 
reserved  for  cases  of  fracture  with  injury  to  the  great  vessels, 
and  that  where  the  vessels  have  escaped,  resection  should 
invariably  be  performed.  He  also  inculcates  the  doctrine  not  to 
perform  immediate  primary  amputation  at  the  hip-joint  in  any 
case  ;  but,  even  in  the  severest  forms  of  injury,  to  postpone  the 
operation  as  long  as  possible.* 

In  fractures  of  the  leg,  where  neither  the  knee  nor  arkle- 
joint  are  implicated,  the  results  of  conservative  attempts  have 
been  more  favourable.  In  the  English  army  in  the  Crimea,  the 
recoveries  without  amputation  being  resorted  to  were,  in  frac- 
tures of  both  bones,  18-9 ;  tibia  only,  36- B :  fibula  only,  40-9 
per  cent.  When  a  gun-shot  fracture  of  the  tibia  extends  into 
the  knee  or  ankle-joint,  opening  the  capsule,  amputation  is  held 
to  be  the  rule  of  treatment.  In  rare  instances  recovery  without 
amputation  has  followed  injimes  where  one  or  other  of  these 
joints  has  been  believed  to  have  been  thus  opened ;  but,  when  the 
interior  of  either  of  these  articulations  is  penetrated  under  such 
circumstances,  the  risk  to  life  in  trying  to  preserve  the  limb 
must  be  very  great,  while  the  advantage  of  capacity  for  motion, 
if  life  be  preserved,  must  always  be  doubtful.  Conservative 

Assistant-Surgeon  and  Brevet  Lieutenant-Colonel,  U.  S.  Army.'  This  report 
contains  a  xei'j  complete  historical  summary  of  the  subject,  as  well  as  an 
account  of  the  individual  cases  which  occurred  during  the  United  States'  war. 
The  report  is  beautifully  illustrated  by  lithographic  and  chromo-lithographic 
drawings. 

*  A  committee  was  appointed  by  the  Surgical  Society  of  Paris  to  examine 
and  report  upon  this  essay  of  Dr.  Legouest  on  '  Coxo-femoral  Disarticulation  for 
Gun-shot  Wounds.'  Baron  Larrey  drew  up  the  report,  which  will  be  found  in 
the  5th  vol.  of  the  M&moires  de  la  Societc  de  Chirurgie,  1860.  It  confirms  the 
principle  laid  down  by  Dr.  Legouest,  excepting  only  those  cases  of  fracture 
where  the  mutilation  of  the  limb  from  a  heavy  projectile  has  been  so  great  as 
to  partly  separate  it  from  the  pelvis,  and  those  in  which  there  has  been  simul- 
taneous lesion  of  the  crural  vessels  and  femur  near  the  pelvis,  with  extensive 
laceration  of  the  surrounding  tissues. 

Mr.  Otis  concludes  that  the  experience  acquired  in  the  war  of  the  Rebellion 
in  the  United  States  indicates  that  these  maxims  and  rules  are  too  unqualified 
and  absolute. 
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practice  in  such  cases  can  only  hold  out  a  chance  of  success 
under  the  most  careful  and  refined  surgical  treatment,  with 
every  meanrj  constantly  at  hand,  as  well  surgical  appliances  as 
nursing,  and  under  the  most  favourable  sanitary  conditions — 
combinations  which  the  circumstances  of  warfare  rarely  allow. 

In  the  treatment  of  fractures  of  the  leg  where  it  has  been 
determined  to  seek  union,  the  same  remarks  apply  as  those  made 
above  in  respect  to  fractures  in  the  upper  extremity.  In  wounds 
of  the  foot  it  is  especially  necessary  to  remove  as  early  as  pos- 
sible all  the  comminuted  fragments  of  the  bones  injured ;  or 
tedious  abscesses,  and  much  pain  and  constitutional  irritation, 
are  likely  to  ensue. 

One  case  of  excision  of  the  head,  neck,  and  trochanters  of  the 
femur  for  gun-shot  injury  in  the  Crimea  recovered.  Fatal  results 
followed  five  other  cases  in  which  similar  excisions  were  practised 
by  English  surgeons  during  this  war,  as  they  had  in  all  previous 
excisions  of  the  hip-joint  for  gun-shot  injuries.  The  successful 
operation  was  performed  on  August  19,  1855,  by  Dr.  O'Leary, 
the  same  day  that  the  wound  was  received.  The  patient  died 
ten  years  afterwards  of  phthisis.  He  never  regained  the  power 
of  i;sing  the  limb  without  support,  but  required  the  aid  of  a 
crutch  and  stick  to  enable  him  to  walk.  In  the  Schleswig- 
Holstein  campaign  a  similar  operation  was  performed  three 
weeks  after  the  injury,  but  the  patient  died  from  pyaemia.  Dr. 
Neudorfer  excised  the  hip-joint  four  times  for  gun-shot  injuries 
after  the  Italian  campaign  of  1859.  The  operation  was  not 
successful  in  any  one  instance.  Tliree  of  the  patients  died,  the 
fourth  survived,  but  only  after  secondary  amputation  at  the  hip- 
joint.  The  results  of  hip-joint  excisions  in  the  United  States 
have  been  more  successful.  Out  of  31  such  excisions,  4  have 
recovered,  leaving  27  which  have  terminated  fataUy. 

It  is  a  curious  fact,  in  a  historical  point  of  view,  that  Sir 
Charles  Bell  proposed  excision  of  the  upper  fragment  in  1818 
at  Brussels  in  the  case  of  rran9ois  de  Gay,  who  had  been 
wounded  nineteen  days  before  at  Waterloo,  and  on  whom  Mr. 
Gutlirie  successfully  practised  amputation  at  the  hip-joint  the 
next  day  instead.  The  reasons  for  his  advice  are  preserved  in 
some  manuscript  notes  made  about  the  time  of  the  occurrence, 
in  a  diary  presented  to  the  Army  Medical  School  by  Lady  Bell, 
his  widow.  The  chief  points  are  the  following  : — '  My  proposal 
is  to  extract  the  head  of  the  bone,  and  do  no  more.  Mr. 
Guthrie's  proposal  is  to  amputate  the  thigh  at  the  hip-joint. 
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If  the  bone  be  taken  out,  there  is  a  great  cavity  and  suppura- 
tion certainly ;  but  by  this  means  the  shock  and  violence  will 
be  saved.  I  fear  the  shock  of  so  great  an  injury,  especially  as 
now  the  wound  cannot  be  cut  off  (alluding  to  its  extent  and 
sloughy  condition)  and  its  injury  must  be  superadded  to  that  of 
the  incisions.  The  man  will  readily  allow  of  my  proposal,  but 
not  of  G.'s.    However,  next  day  he  Fig.  39  a. 

said  he  would  consent.  In  the  mean- 
time I  was  forced  home  by  business,' 
&c.  The  broken  and  separated  head 
and  neck  of  the  femur  in  Guthrie's 
case  is  preserved  in  the  Museum  of 
the  Army  Medical  Department  at 
ISTetley,  and,  both  from  its  intrinsic 
interest,  and  because  it  almost  ex- 
actly corresponds  with  the  upper 
frao-ment  in  the  Crimean  case  in 
which  resection  was  successfully  per- 
formed, a  drawing  of  it  is  appended. 

Direct  gun-shot  wounds  of  the 
hnee-joint  are  of  the  most  hazardous 
nature.  The  admission  of  air  by  a 
tunnelled  and  contused  track  into  so 
large  and  convoluted  a  synovial  sac 
as  that  which  lines  the  interior  of  this 
important  articulation,  and  the  sub- 
sequent effects  of  the  inflammatory 
action  induced  hy  the  injury,  consti- 
tute their  chief  serious  features  when 
simple  penetration  of  the  joint  has 
occurred.  But  penetration,  or  per- 
foration, by  a  bullet  rarely  occurs 
without  serious  concomitant  injury  to  the  cartilaginous  and 
bony  structures  which  are  comprised  in  this  complicated  articu- 
lation. The  extent  of  the  mischief  which  may  be  effected  by 
a  bullet  entering  the  knee-joint,  even  when  not  possessing  force 
enough  to  pass  through  the  articulation,  is  well  shown  in  the 
following  drawing  (Fig.  40). 

Although  this  joint  is  so  little  covered  by  soft  tissues,  and  con- 
sequently so  easy  of  access,  mistakes  in  diagnosis  frequently 


Head,  neck,  and  part  of  shaft  of 
femur,  forming  the  upper  frag- 
ment in  the  case  for  which  Mr. 
Guthrie  successfully  amputated 
at  the  hip-joint  after  the  battle 
of  Waterloo.* 


*  Spec.  No.  2,929,  in  the  Army  Medical  Museum,  at  Netley. 
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Fig.  40. 


occur  in  wounds  of  it  by  small  projectiles,  especially  wlien  the 
injuries  have  not  been  examined  soon  after  their  infliction. 
Deflection  and  escape  of  bullets,  circuitous  courses  pursued  by 

them,  escape  of  fluid  from  the  bursa 
beneath  the  ligamentum  patellse,  have 
led  to  the  supposition  of  the  interior  of 
the  joint  having-  been  opened  when  no 
penetration  has  occurred  ;  and  equally 
in  other  cases,  the  joint  has  been  pre- 
sumed to  have  escaped  penetration, 
until  symptoms  arising  subsequently 
have  exposed  the  error. 

The  proper  treatment  of  a  pene- 
trating gun-shot  wound  of  the  knee- 
joint,  when  the  diagnosis  has  been 
satisfactorily  established,  is  generally 
a  matter  of  serious  doubt  and  difficulty. 
The  necessity  of  amputation,  when  the 
articulating  ends  of  either  or  of  both  of 
the  two  principal  bones  are  broken  in 
addition  to  the  joint  being  penetrated, 
has  hitherto  been  generally  recognised 
and  acted  upon  in  field  practice.  But 
the  ratio  of  mortality  in  amputations 
at  the  lower  third  of  the  thigh,  has 
frequently  led  surgeons  to  resort  to 
other  modes  of  treatment.  Resection 
has  been  tried,  but  with  comparatively  little  success,  in  field 
practice.  It  failed  altogether  in  the  Schleswig-Holstein  cam- 
paigns, and  in  the  Crimea.  Three  cases  out  of  eight  oper- 
ated upon  by  Dr.  Neudorfer  of  the  Austrian  army,  during  the 
Italian  war  of  1859,  recovered.  Out  of  eleven  resections  during 
the  United  States'  war,  the  Surgeon-General's  report  states  all 
but  two  terminated  fatally,  and  in  one  of  these  a  doubt  is  ex- 
pressed in  the  report  as  to  its  authenticity.  Disarticulation 
of  the  leg  at  the  knee  was  frequently  employed  by  surgeons 
of  the  French  army  in  the  Crimea,  in  gun-shot  wounds  involving 
the  joint,  when  the  femur  had  escaped  injury.  Out  of  sixty- 
nine  cases  of  knee-joint  amputation,  however,  only  six  sur- 
vived.   There  were  only  seven  instances  of  this  operation  in 


Upper  end  of  tibia,  and  lower 
extremity  of  femiir,  shattered 
by  a  bullet  which  has  entered 
the  joint,  and  become  lodged 
near  the  spinous  process  of 
the  articular  surface  of  the 
tibia.* 


*  Spec.  No.  1481,  in  the  Army  Med.  Museum  at  Washington. 
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the  British  army,  but  out  of  these  three  recovered.  Freely 
incising  the  joint  has  been  tried,  but  has  been  only  occasion- 
ally attended  with  success ;  one  ease  treated  in  this  way,  in  the 
late  New  Zealand  war,  recovered.  A  series  of  cases  of  g-un-shot 
wounds  of  the  knee  were  similarly  treated  by  Surgeon  J.  Moses, 
of  the  United  States'  army.*  The  official  report,  from  the 
Surgeon-General's  office,  gives  no  encouragement  to  practise 
this  treatment.  It  refers  to  six  fatal  cases,  which  had  been 
treated  by  free  incisions  by  Surgeons  Moses,  Bellanger,  and 
Lidell,  and  mentions  that  the  records  contain  a  score  of  similar 
examples.  Professor  Langenbeck  strongly  advocates  conser- 
vative treatment  of  gun-shot  wounds  of  the  knee.  There  is 
hardly  a  case,  he  says,  although  with  fractured  bone-ends,  that 
may  not  be  cured  by  conservative  treatment.  Amputation,  or 
resection,  he  reserves  for  cases  where  fragments  of  boni  are 
actually  severed,  or  where  shattering  of  the  bone-ends  are 
complicated  with  considerable  tearing  or  loss  of  soft  parts. 
He  considers  it  of  the  highest  importance  for  success  that  the 
joint  should  be  rendered  immovable  by  rigid  plaster  of  Paris 
bandages  from  the  moment  of  injury  to  the  completion  of  cure. 
Ice  for  the  first  three  or  four  days,  then  lint  dressings  dipped 
in  permanganate  of  potash,  or  carbolic  acid,  are  the  other 
applications  recommended  by  him.  During  the  Bohemian  war 
of  1866,  out  of  eighteen  cases  of  gun-shot  wounds  of  the  knee, 
eleven  were  cured  by  conservative  treatment.  Dr.  Langenbeck 
mentions  that  the  experience  of  that  war  has  shown  that  men 
suffering  from  these  wounds  can  be  transported  by  railway  with 
proper  appliances  without  any  ill  results. 

Gun-shot  wounds  of  the  ankle-joint  were  also,  until  a  com- 
paratively recent  date,  held  by  all  military  surgeons  to  involve 
the  necessity  either  of  removal  of  the  foot  at  the  joint  or  of 
amputation  above  it,  according  to  the  extent  of  the  injury. 
Resection  of  this  joint  was  not  considered  an  operation  suitable 
for  military  practice.  The  aggravation  of  the  original  injury 
from  the  effects  of  transport  from  the  field  to  successive  hospi- 
tals ;  the  tedious  process  of  repair  in  case  of  resection  being 
practised  ;  the  unceasing  and  minute  attention  required  during 
the  treatment ;  the  many  hazards  to  the  patient  during  its 
course ;  the  nature  and  disposition  of  the  structures  surround- 
ing the  articulation ;   the  great  uncertainty  regarding  the 


*  See  Amer.  Journal  of  the  Med,  Sciences,  vol.  47,  p.  324. 
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ulterior  results  of  this  plan  of  treatment,  when  circumstances 
might  admit  of  the  necessary  care  and  attention  being  given  ; 
all  these  considerations  led  military  surgeons  to  resort  to  ampu- 
tation as  the  most  advisable  proceeding,  both  vrith  regard  to 
the  safety  of  the  patient's  life  and  to  his  subsequent  condition 
in  regard  to  power  of  progression.  There  was  no  case  of 
resection  of  the  ankle-joint,  properly  so  called,  in  either  the 
English  or  French  armies  during  the  Crimean  war.  Professor 
Langenbeck,  however,  has  practised  resection  of  the  ankle- 
joint  in  cases  of  gun-shot  injuries  with  remarkable  success,  and 
has  done  much  to  introduce  it  as  one  of  the  regular  operations 
of  military  surgery  in  future  wars.  This  distinguished  surgeon, 
indeed,  considers  that  resection  of  the  ankle-joint  ought  to  be 
as  much  practised  as  resection  of  the  shoulder -joint,  and  that 
amputation  ought  only  to  be  resorted  to  when  the  soft  parts 
have  been  very  largely  lacerated,  or  when  the  arteries  and 
nerves  have  been  torn  away.  Professor  Langenbeck  practised 
resection  of  the  ankle-joint  in  five  cases  for  gun-shot  wounds 
sustained  in  the  German-Danish  war  of  1864.  Only  one  death 
occurred  among  them,  and  this  was  from  hospital  gangrene. 
All  the  resections  were  done  sub-periosteally.  Fixation  was 
obtained  by  the  immediate  application  of  fenestrated  gypsum 
bandaging.  In  one  of  these  cases,  in  which  a  bullet  entered  at 
the  internal  malleolus  and  made  exit  at  the  external  malleolus, 
notwithstanding  altogether  two  inches  and  a  half  of  the  arti- 
culating portions  of  the  tibia  and  fibula  and  astragalus  were 
removed,  the  patient  recovered  with  anchylosis,  but  without  any 
shortening,  owing  to  the  extensive  formation  of  new  bone.  In 
the  late  Bohemian  war  of  1866  Dr.  Langenbeck  performed  eleven 
sub-periosteal  resections  of  the  ankle-joint,  and  out  of  these 
nine  recovered  with  conservation  of  a  useful  foot.  All  the 
operations  in  these  cases  were  secondary.  With  regard  to  the 
war  in  the  United  States,  the  Surgeon-General  records,  in  the 
before  quoted  circular  No.  6,  that  there  were  eight  excisions 
of  the  tibio-tarsal  articulation,  and  that  of  this  number  five 
died,  and  the  conclusion  put  forth  with  regard  to  ankle-joint 
wounds  is,  that  '  the  formal  excisions  are  rarely  successful.' 
Dr.  Langenbeck  strongly  insists  on  complete  immobilisation  of 
the  parts  involved  in  the  operation  being  indispensable  for  a 
successful  result.  It  is  not  stated  whether  this  formed  part  of 
the  treatment  adopted  in  the  United  States'  war. 


AMPUTATION. 


235 


Amputation. 

It  is  not  necessary  to  refer  at  mncli  lengtli  to  the  question 
wliicli  was  formerly  disputed  upon,  the  advantages  of  primary 
as  compared  with  secondary  amputation  in  gun-shot  wounds  ; 
for  military  surgeons,  whether  acting  at  sea  or  on  land,  have 
practically  determined  the  subject.  For  a  long  time  the 
directions  of  John  Hunter,  that  amputation  should  not  be 
performed  until  the  first  inflammation  was  over,  based  on  the 
argument  that  the  '  amputation  is  a  violence  superadded  to  the 
injury,  and  therefore  heightens  the  danger,'  and  that  this 
danger  is  aggravated  in  the  instance  of  a  man  labouring  under 
mental  agitation,  as  on  the  field  of  battle,  had  great  weight 
among  English  surgeons  ;  but  experience  has  led  to  a  different 
practice.  The  greater  success  of  primary  amputation  appears 
to  be  attributable  to  the  facts  that  a  contused  and  mangled 
limb  is  a  constant  source  of  accumulating  irritation  ;  that  the 
exciting  circumstances  connected  with  battle  lead  a  man  to 
bear  with  courage  at  an  early  stage  what  subsequent  suffering 
and  anxiety  may  render  him  less  willing  to  submit  to  ;  that  a 
soldier,  when  first  wounded,  is  most  probably  in  stronger  health 
than  he  will  be  after  hospital  restraint  and  confinement ;  that 
though  the  amputation  is  a  violence,  it  is  one  the  patient  is 
likely  to  submit  to  with  resignation,  knowing  that  it  is  per- 
formed to  remove  parts  which,  if  unremoved,  will  destroy  life  ; 
and  lastly,  because  the  operation  takes  away  a  source  of  dread 
which  must  weigh  down  the  sufferer  sc  long  as  it  is  impending. 
The  present  practice  has  resulted  from  testing  both  modes  of 
amputation.  Mr.  Guthrie  showed,  from  the  experience  of  the 
Peninsular  war,  that  the  loss  in  secondary  amputation  had  con- 
stantly exceeded  that  from  primary  amputations  in  both  the 
upper  and  lower  extremities.  More  recent  observations  in  both 
English  and  French  campaigns  have  confirmed  this  result. 
Dr.  Scrive  records  that  the  experience  of  the  French  army  in 
the  Crimea  showed  the  success  of  primary  amputation  some- 
times exceeded  by  two-thirds  that  of  secondary  amputation. 
He  excepts  ampiitations  at  the  hip-joint,  and  cites,  as  his  reason 
for  this  exception,  that  in  nine  cases  where  the  hip-joint 
amputation  was  performed  primarily,  death  followed  the  opera- 


236 


GUi^'-SHOT  WOUNDS. 


tion  a  few  instants  or  a  few  hours  afterwards  ;  while  in  three 
cases  which  he  witnessed,  where  the  amputation  was  consecu- 
tive, one  lived  five,  another  twelve,  and  the  third  twenty,  days. 
In  respect  to  the  particular  time  at  which  primary  amputation 
is  to  he  performed,  the  general  practice  of  the  present  day  is, 
when  the  operation  is  inevitable,  to  perform  it  as  soon  as  it  can 
be  done,  provided  the  more  intense  effects  of  '  shock,'  where  it 
has  supervened  on  the  injury,  have  passed  off ;  and  this  practice 
generally  accords  with  the  feelings  of  soldiers,  who  not  un- 
frequently  press  the  surgeon  for  an  early  turn  in  being  relieved 
from  the  suffering  resulting  from  a  shattered  limb.     In  the 
cases  where  primary  amputation  is  to  be  performed,  a  further 
reason  given  by  Dr.  Scrive  for  the  operation  being  done  on  the 
same  day  that  the  wound  is  received  is,  that  chloroform  acts 
then  so  much  more  benignantly  and  readily ;  while,  on  the 
following  day,  or  day  after,  traumatic  excitement  becomes  very 
energetic,  and  considerable  resistance  is  afforded  to  its  influence 
by  wounded  men,  and  longer  time  and  a  much  larger  dose  of 
the  chloroform  are  required  to  produce  a  state  of  anaesthesia. 
If  only  a  moderate  amount  of '  shock  '  exist,  this  does  not  appear 
to  be  a  suificient  reason  for  delaying  amputation ;  for  a  mode- 
rate exhibition  of  stimulus,  and  a  few  consolatory  words,  will 
generally  remove  this  ;  and  even  though  some  faintness,  pallor, 
and  depression  remain,  no  ill  consequences  ensue.  Indeed,  in  the 
Crimea,  primary  amputations  were  repeatedly  performed  where 
shock  had  not  wholly  disappeared,  and  no  harm  resulted  from 
the  practice.    The  introduction  of  chloroform,  by  its  negative 
operation  of  preventing  pain  or  alarm,  and  by  its  positive  action 
as  a  stimulus,  has  done  much  to  remove  many  of  the  objections 
which  were  urged  by  John  Hunter  against  early  amputations 
after  gun-shot  wounds.    If  collapse  be  intense,  more  than  is 
accounted  for  by  the  wound  to  the  extremity,  suspicion  will  be 
excited  that  some  internal  injury  has  been  also  inflicted,  and 
delay  will  be  necessary  for  further  observation  of  the  patient. 
When  active  operations  are  proceeding,  and  it  is  necessary  to 
carry  the  wounded  to  any  distance,  the  advantages  of  early 
removal  of  shattered  limbs  are  obvious,  especially  when  means 
of  rendering  the  limbs  immoveable  during  the  transport  are 
defective,  or  the  transport  itself  has  to  be  conducted  over  rough 
roads  or  in  unsuitable  vehicles,  and  the  hopes  of  success  from 
conservative  treatment  are  thereby  reduced  almost  to  zero. 
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Secondary  Hemorrhage. 

Army  surgeons  meet  in  practice  with  secondary  more  fre- 
quently than  primary  haemorrhage  in  gun-shot  wounds.  It 
may  arise  in  several  ways.  Sometimes  it  results  from  the 
coagulum  being  forced  out  of  an  artery  in  which  hsemorrhage 
had  previously  been  spontaneously  averted  by  the  ordinary 
natural  process,  this  accident  being  consequent  upon  muscular 
exertion  or  increased  impulse  of  the  circulating  system  from 
any  cause.  This  occurrence  in  the  bottom  of  a  deep  wound 
will  be  often  found  to  be  a  very  troublesome  complication. 
Sometimes  an  artery,  which  did  not  appear  to  be  injured  in  the 
first  instance,  ulcerates  or  sloughs ;  or,  without  direct  injury,  a 
vessel  may  become  involved  in  unhealthy  deterioration  ol'  the 
wound,  and  give  way ;  or  in  a  granulating  wound  general 
capillary  hsemorrhage  may  be  excited  by  stimulus  of  any  kind, 
such  as  venereal  excitement  or  excess  in  drinking ;  or  the  coats 
of  the  vessel  may  ulcerate  under  pressure  from  a  detached 
fragment  of  bone  or  from  some  foreign  body ;  or  the  artery 
may  be  accidentally  penetrated  by  the  end  of  a  sharp  spiculum. 
Secondary  haemorrhage  has  been  said  to  arise  from  increased 
arterial  action,  from  the  first  to  the  fifth  day ;  from  sloughing, 
the  effects  of  contusion,  from  the  fifth  to  the  tenth ;  from  ulce- 
ration, to  any  more  distant  date. 

If  we  could  compare  all  the  cases  of  haemorrhage  which 
occur,  secondary  would,  perhaps,  statistically  appear  less 
dangerous  than  primary  haemorrhage ;  for  the  latter,  when 
happening  from  large  vessels,  must  be  very  generally  fatal,  while, 
when  haemorrhage  occurs  in  them  secondarily,  the  collateral 
branches  have  become  partially  adapted  to  the  interruption  of 
the  flow  of  blood  through  the  regular  channel.  Moreover,  the 
larger  arteries,  when  once  filled  with  coagula  and  well  con- 
tracted, fortunately  do  not  frequently  yield  to  the  impulse  which 
serves  to  produce  secondary  haemorrhage  in  vessels  of  smaller 
calibre. 

The  rule  of  treatment  holds  good  in  secondary  as  in  primary 
haemorrhage  —  the  bleeding  vessel  must  be  secured  at  the 
wounded  part  whenever  practicable,  and  it  must  be  tied  both 
above  and  below  the  line  of  division,  taking  care  to  ascertain 
that  the  spot  where  each  ligature  is  applied  is  sound.  Hsemor- 
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rhage  from  general  oozing,  from  sloughing,  and  other  causes, 
must  be  treated  on  the  general  principles  applicable  in  all  such 
cases.    (HyEmoerhage,  Vol.  I.) 

Wounds  op  Nerves. 

Temporary  paralysis  from  indii'ect  contusion  of  nerves  du- 
ring the  passage  of  a  projectile  is  not  unfrequent.  Complete 
loss  of  power  of  motion  and  sensibility  occasionally  follows 
gun-shot  injuries,  and  generally  indicates  direct  stroke,  perhaps 
complete  division,  of  nerves.  After  a  time  there  may  remain 
only  modified  deprivation  of  sensibility,  partial  loss  of  muscular 
force,  and  diminished  power  of  resisting  cold,  with  or  without 
pain ;  and  these  symptoms  may  either  be  the  result  of  contu- 
sion, together  with  the  effects,  perhaps,  of  inflammatory  action, 
or  of  partial  division.  Atrophy  of  tissues  and  contractions  of 
muscles  are  common  remote  results  of  injuries  to  nerves  from 
gun-shot,  and  often  lead  to  soldiers  being  disabled  for  further 
service.  Occasionally,  after  severe  injuries,  the  functions  of 
sensation  and  power  of  motion  gradually  but  slowly  return,  in 
some  instances  with  ultimate  perfect  cure,  but  mostly  with  a 
certain  amount  of  impaired  power  of  resisting  rapid  alternations 
of  temperature,  especially  cold.* 

When  a  foreign  body  is  lodged  in  or  among  nerves,  it 
may  induce  tetanic  symptoms  of  a  fatal  character,  or  great 
irritation  and  intense  pain  may  result ;  and  unless  the  source 
of  these  latter  symptoms  can  be  found  and  removed,  if  in  a 
large  nervous  trunk  of  one  of  the  extremities,  they  Avill  some- 
times lead  to  the  necessity  of  amputation.  The  gun-shot 
injuries  which  cause  division  of  large  nerves  are  usually  at- 
tended with  so  much  destruction  of  other  parts,  that  the 
question  of  amputation  has  scarcely  ever  to  be  considered  in 
reference  to  lesions  of  nerves  alone. 


*  Durinf^  the  war  in  the  United  States,  under  orders  from  Surgeon-General, 
Dr.  Hammond,  in  the  j'ear  1803,  a  number  of  patients,  labouring  under  gun-shot 
wounds  and  injuries  of  nerves,  were  collected  and  treated  in  a  special  hospital, 
in  Philadelphia.  These  patients  are  described  as  having  included  representatives 
of  every  conceivable  form  of  nerve  injury,  from  shot  and  shells,  sabre  cuts,  con- 
tusions, and  dislocations.  The  results  of  the  observations  at  this  hospital  have 
been  published  in  a  small  volume,  entitled  Gun-shot  Wounds  and  other  Injuries 
of  Nerves,  by  S.  W.  Mitchell,  M.D.,  G.  R.  Morehouse,  M.D.,  and  W.  W.  Keen, 
M.D. ;  Philadelphia,  Lippincott  &  Co.,  18G4. 
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Tetanus. 

One  cause  of  fatal  termination  in  gun-shot  wounds  is  tetanus. 
It  is  generally  believed  that  the  proportion  of  deaths  from  this 
source  is  greater  after  actions  in  tropical  climates,  and  that  ex- 
posure to  the  night-air  in  such  regions  has  some  special  effect 
in  producing  them.    The  most  common  cause  appears  to  be, 
however,  the  local  injury  to  nerves,  already  mentioned,  pro- 
ducing irritation  along  their  course,  and  so  leading  to  some 
morbid  condition  of  the  ganglionic  portions  of  the  motor  tracts 
of  the  spinal  cord.    In  the  Crimean  campaign,  the  proportion 
of  tetanus  was  remarkably  small  as  compared  with  former 
wars,  being,  according  to  the  returns,  only  0*2  per  cent,  of  the 
number  wounded.     Dr.  Scrive  records  that  not  more  than 
thu-ty  cases  of  tetanus  occurred  among  the  French  wounded 
during  the  whole  Crimean  war,  and  this  would  show  a  some- 
what less  ratio  even  than  in  the  British  army.    Dr.  Stromeyer 
records  only  six  cases  of  tetanus  among  2,000  wounded  in  the 
campaign  of  1849  against  the  Danes.    Three  of  these,  in  which 
the  disease  assumed  a  chronic  form,  recovered.    Warm  baths 
and  opium  were  the  remedies  in  the  successful  cases.  Three 
hundred  and  sixty-three  cases  of  tetanus  were  reported  during 
the  war  in  the  United  States,  and  of  these  the  Surgeon- 
General's  report  states  336  terminated  fatally.     Of  the  27 
recoveries,  the  disease  was  of  a  chronic  form  in  23.    In  the 
four  remaining  cases,  the  symptoms  were  very  grave ;  in  two 
of  them  recovery  took  place  under  the  iise  of  opiates  and  stimu- 
lants ;  in  the  other  two,  after  amputation  of  the  wounded 
parts. 

Three  cases  of  tetanus  occurred  to  the  writer,  in  the  Crimea, 
after  gun-shot  wounds  :  all  proved  fatal.  In  one  there  was  a 
severe  fracture  of  the  ischium  and  injury  of  testicle  by  grape- 
shot.  In  a  second,  a  rifle-ball  entered  just  above  the  left  knee, 
and  lodged.  Eight  days  after  the  injury,  an  abscess  was  opened 
near  the  tuberosity  of  the  ischium,  and  the  ball  was  removed  from 
that  spot.  The  same  day  tetanus  set  in,  and  the  patient  died 
three  days  afterwards.  The  ball  had  injured  the  sciatic  nerve, 
which  was  found  to  be  reddened  superficially,  while  the  neurilema 
also,  under  an  ordinary  magnifying-glass,  showed  indications  of 
inflammation.  A  piece  of  cloth  was  found  lying  midway  in 
the  long  sinus-like  wound  made  b}"  the  ball.    In  a  third,  the 
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bullet  passed  through  the  axillary  region.  The  patient  pro- 
gressed favourably  for  some  days,  when  tetanic  symptoms 
appeared,  and  under  these  he  sank.  At  the  post-mortem  ex- 
amination, some  detached  pieces  of  woollen  cloth  were  found 
lying  entangled  among  the  axillary  plexus  of  nerves.  Twenty- 
one  cases  altogether  supervening  on  gun-shot  injuries  are  sho^vn 
in  a  table  in  the  Crimean  records.  Of  these,  ascertained  in- 
juries to  nerves  by  projectiles,  or  division  of  nerves  by  ampu- 
tation, occurred  in  eleven  cases ;  three  followed  compound 
fractures,  and  seven  flesh-wounds.  The  average  period  at 
which  the  tetanic  symptoms  appeared  was  eight  days  and  a 
half  after  the  receipt  of  the  injury;  their  duration  prior  to 
death,  three  days  and  a  half.  One  case  only  recovered  :  a 
soldier  of  the  93rd  Regiment,  wounded  in  the  right  buttock  by 
a  shell-explosion.  A  fragment  nearly  a  pound  in  weight  was 
removed  soon  after  the  injury.  Seventeen  days  after,  trismus 
set  in,  when  a  further  examination  of  the  wound  led  to  the 
discovery  of  an  angular  fragment  of  shell  which  had  been 
previously  overlooked.  It  was  deeply  lodged,  and  resting  on 
the  sciatic  nerve.  On  removing  this,  which  weighed  eighteen 
ounces,  the  sheath  of  the  nerve  was  seen  to  be  lacerated  to 
nearly  one  inch  in  extent.  Calomel  and  opium  were  now  given, 
salivation  appeared  three  days  afterwards,  the  trismus  subsided, 
and  the  man  gradually  convalesced. 

Beyond  the  extraction  of  any  foreign  bodies  which  may  have 
lodged,  as  in  this  last  case,  it  is  not  known  that  there  are  any 
indications  for  special  treatment  of  tetanus  as  occurring  after 
gun-shot  injuries.  The  employment  of  woorali  has  again  been 
brought  into  notice  by  its  successful  administration  by  M.  Vella 
of  Turin,  in  the  case  of  a  French  sergeant  wounded  by  a 
inusket-ball  which  lodged  in  the  metatarsus  of  the  right  foot, 
on  the  4th  of  June  1859,  at  the  battle  of  Magenta.  The  pro- 
jectile was  extracted  three  days  after  his  admission  into  hospital 
at  Tui-in,  on  June  10,  and  tetanus  set  in  three  days  afterwards. 
But  the  woorali  failed  in  two  other  cases ;  and  it  is  has  yet  to 
be  determined,  should  it  be  found  to  possess  any  peculiar  power 
over  tetanic  spasm,  to  what  class  of  cases  its  properties 
are  applicable.  The  Surgeon-General's  report,  before  quoted, 
states  that  its  value  as  a  curative  agent  was  not  tested  in  the 
cases  of  tetanus  which  occurred  in  the  United  States  during 
the  war.    (See  Tetanus.) 
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Hospital  Gangrene,  a  common  disease  of  wounded  soldiers, 
when  circumstances  of  war  lead  to  over-crowding  in  ill- 
ventilated  buildings,  and  to  deficiency  in  the  proper  number 
of  attendants  for  securing  personal  cleanliness  and  purity  of 
atmosphere,  often  associated  with  inferior  diet ;  and  Pyemia, 
a  frequent  cause  of  fatal  termination  after  gun-shot  fractures, 
injuries  of  joints,  and  other  suppurating  wounds,  especially 
under  the  influence  of  circumstances  like  those  above  named, 
are  treated  separately  under  their  respective  heads. 

Anesthesia  in  Gun-shot  Wounds. 

The  complete  applicability  of  chloroform  as  an  ansesthetic  to 
injuries  caused  by  gun-shot  is  now  generally  established.  Ether 
is  still  believed  by  many  surgeons  in  the  United  States  to  be 
more  free  from  danger  than  chloroform.  It  is  stated  in  the 
Surgeon-General's  report,  that  the  returns  of  23,260  surgical 
operations,  performed  on  the  field  or  in  general  hospitals  during 
the  late  civil  war,  showed  that  chloroform  was  used  in  60  per 
cent.,  ether  in  30  per  cent.,  and  a  mixture  of  the  two  in  10  per 
cent.;  and  further,  that  at  the  general  hospitals,  the  greater 
safety  of  ether  as  an  ansesthetic  was  commonly  conceded.* 

The  first  opportunity  of  testing  chloroform  largely  as  an 
ansesthetic  agent  in  military  surgery  occurred  in  the  Crimean 
war,  and  a  long  report  on  the  subject  will  be  found  in  the 
Official  Medical  and  Surgical  History  of  the  Campaign.  The 
general  tenor  of  this  report  is  to  curtail  the  use  of  chloroform — 
in  minor  operations  on  the  ground  of  occasional  bad  results, 
even  when  the  drug  is  of  good  quality  and  properly  administered, 
or,  in  cases  where  the  shock  is  very  severe,  on  the  ground  that 
such  do  not  rally,  owing  to  the  depressing  effect  of  the  drug, 
after  the  anaesthesia  has  gone  off;  or  in  secondary  operations, 
from  the  systems  of  the  patients  having  been  much  reduced  by 
purulent  discharges.  But  from  the  report  it  appears  that  only  one 
patient  died  from  the  effects  of  chloroform,  and  in  this  instance 
Professor  Maclagan,  of  Edinburgh,  to  whom  a  portion  was  for- 
warded for  examination,  reported  the  drug  to  be  'acrid  and 
nauseous  when  inhaled,'  and  '  totally  unfit  for  use.'  On  the 
other  hand.  Dr.  Scrive,  chief  of  the  French  Medical  Department 
in  the  East,  has  written  in  his  Relation  medico-chirurgicale  de 
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la  Campagne  d'Orient,  p.  465  :  '  De  tous  les  moyens  therapeu- 
tiques  employes  par  I'art  chirurgical,  aucun  n'a  ete  aussi  efiicace 
et  n'a  reussi  avec  vm  succes  aussi  complet  que  le  cliloroforme ; 
jamais,  dans  aucune  circonstance,  son  maniement  sur  des  milliers 
de  blesses  n'a  cause  le  moindre  accident  serieux;'  and  more 
recently,  Surgeon-Major  M.  Armand  has  written  :  '  During  the 
Italian  war  chloroform  was  as  extensively  used,  and  was  as 
harmless,  as  in  the  Crimea.  I  never  heard  of  an  accident  from 
its  use.'  During  the  late  civil  war  in  the  United  States  seven 
deaths  were  ascribed  to  the  use  of  chloroform ;  at  the  same  time 
the  Surgeon-General's  report  mentions  that  the  returns  indicate 
it  was  administered  in  not  less  than  80,000  cases.* 

At  the  commencement  of  the  Crimean  war  the  Insj)ector- 
General  at  the  head  of  the  British  Medical  Department  circu- 
lated a  memorandum  '  cautioning  medical  officers  against  the  use 
of  chloroform  in  the  severe  shock  of  serious  gun-shot  wounds 
but  as  far  as  chloroform  was  available,  it  was  used  by  many 
medical  officers  from  the  commencement  of  the  campaign,  and 
its  employment  became  more  general  as  the  campaign  advanced. 
It  was  constantly  used  in  the  division  to  which  the  writer 
belonged  throughout  the  war,  and  no  harm  was  ever  noticed 
from  its  use,  while  certain  advantages  appeared  especially 
to  fit  it  for  military  surgical  practice.  So  far  from  adding  to 
the  shock  of  such  cases  as  an  army  surgeon  would  select  for 
operation,  the  use  of  chloroform  seemed  to  support  the  patient 
during  the  ordeal ;  and  the  writer  has  several  times  seen 
soldiers  within  a  brief  period  after  amputation  for  extensive  gun- 
shot wounds,  and  restoration  to  consciousness,  calmly  subside 
into  natural  and  refreshing  sleep.  One  reason  for  not  using 
chloroform  in  the  Inspector- General's  caution  was,  that  the  smart 
of  the  knife  is  a  powerful  stimulant ;  but  '  pain,'  it  has  been 
remarked  by  a  great  surgeon,  '  when  amounting  to  a  certain 
degree  of  intensity  and  duration,  is  itself  destructive,'  and 
there  can  be  little  doiibt  that  the  acute  pain  of  surgical  opera- 
tions, superadded  to  the  pain  which  has  been  endured  in  con- 
sequence of  severe  gun-shot  fractures,  has  often,  where  chloro- 
form has  not  been  used,  intensified  the  shock  and  led  to  fatal 
results.  In  civil  surgery,  statistical  evidence  has  demonstrated 
that  the  mortality  after  surgical  operations  has  lessened  since 

*  Circular  No.  6.  p.  87,  where  brief  abstract  reports  of  the  seven  fatal  cases 
above  referred  to  may  be  found. 
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the  use  of  cliloroform ;  and  it  is  believed  tlie  same  result  would 
be  sbown,  if  opportunity  existed,  in  army  practice.    In  the 
report  of  a  case  in  the  Crimea,  instancing,  perhaps,  the  greatest 
complication  of  injuries  from  gun-shot  of  any  which  recovered, 
Dr.  Macleod  remarks  casually  in  his  Notes,  p.  265,  'This 
amputation  was  of  course  done  under  chloroform,  otherwise  it 
is  questionable  whether  the  operation  could  have  been  per- 
formed at  all,  the  patient  was  so  much  depressed.'    Mr.  Guthrie, 
in  the  Addenda  to  his  Commentaries,  remarked,  from  the  reports 
and  cases  which  had  reached  him,  that  chloroform  had  been  ad- 
ministered in  all  the  divisions  of  the  army  save  the  second,  and 
had  been  generally  approved ;  and  that  the  evidence  was  suf- 
ficient to  authorise  surgeons  to  administer  it  even  in  such 
wounds  as  those  requiring  amputation  at  the  hip-joint.  The 
late  Director- General  Alexander  amputated  in  three  insttmces 
at  the  hip-joint  after  the  battle  of  the  Alma  under  chloroforin 
— two  on  the  21st,  and  one  on  the  22nd  September — and  all 
these  lived  to  be  carried  on  board  ship  on  the  latter-named 
day,  and  two,  as  before  stated,  lived  several  weeks.    The  absence 
of  increased  shock  from  pain  during  the  amputation  verv 
probably  enabled  the  patients  to  withstand  the  fatigue  of  re- 
moval to  the  coast,  and  embarkation  on  board  ship. 

It  must  frequently  happen  in  military  practice  that  several 
operations  have  to  be  performed  in  rapid  succession  on  the  same 
person,  from  necessity  of  a  speedy  removal  of  the  wounded  ; 
and,  moreover,  from  the  number  of  cases  which  are  suddenly 
thrown  on  the  care  of  the  army  surgeons  after  a  general  en- 
gagement, it  must  frequently  occur  that  the  diagnosis  of  a  case 
is  more  or  less  doubtful.  In  such  instances,  the  use  of  chloro- 
form, by  diminishing  pain  and  preventing  shock,  and  thus 
giving  the  opportunity  of  more  accurate  examination  of  parts, 
becomes  particularly  valuable  in  army  practice.  After  the 
battles  of  Alma  and  Inkermann,  when  orders  were  given  to 
remove  the  wounded  as  soon  as  possible,  the  first-named  con- 
sideration frequently  occurred.  The  case  of  Sir  T.  Trowbridge 
is  quoted  by  Mr.  Guthrie.  This  ofi&cer  had  both  feet  completely 
destroyed  by  round-shot  at  Inkermann,  and  it  was  necessary  to 
amputate,  on  one  side  at  the  ankle-joint,  on  the  other  in  the 
leg :  the  use  of  chloroform  enabled  the  two  operations  to  be 
performed  within  a  few  minutes  of  each  other  with  perfect 
success.  In  illustration  of  the  second  casualty,  the  following, 
which  happened  to  the  writer  at  Alma,  may  be  named.    A  man 
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of  the  Grenadier  company  of  the  19th  Regiment  had  a  leg 
smashed  by  round  shot.  It  was  a  question  whether  the  fracture 
of  bone  extended  into  the  knee-joint.  Two  superior  stafp- 
surgeons  were  near ;  a  hasty  consultation  was  held,  and  it 
was  decided  that  the  probabilities  were  in  favour  of  the  joint 
being  intact.  Amputation  was  performed,  and  the  tibia  sawn 
off  close  to  the  tubercle.  It  was  then  rendered  evident  that 
there  was  fissiu-ed  fracture  into  the  joint.  As  soon  as  the  man 
had  recovered  from  the  state  of  anaesthesia,  the  necessity  of 
amputation  above  the  knee  was  explained  to  him,  and  he  readily 
assented.  This  was  shortly  afterwards  done,  and  the  man  re- 
covered without  any  unusual  symptoms,  and  was  invalided  to 
England.  It  is  not  likely,  without  chloroform,  in  a  doubtful 
case  of  this  kind,  that  the  chance  of  saving  the  knee  would 
have  been  conceded. 

In  the  British  army  in  field  operations  chloroform  has  gene- 
rally been  applied  by  simply  pouring  it  upon  lint.  The  chief 
objection  against  this  in  the  open  air  is  probably  the  waste 
which  is  likely  to  be  occasioned.  In  the  Confederate  States, 
during  the  late  war,  it  became  necessary  to  economise  the  use 
of  chloroform  to  the  utmost,  owing  to  its  extreme  scarcity  and 
very  high  cost.  Under  these  circumstances,  Professor  Chisholm 
invented  a  small  metal  inhaler,  fitted  for  insertion  into  the  nos- 
trils, through  which  alone  the  chloroform  vapour  was  inspired, 
while  the  mouth  was  left  free  for  breathing  atmospheric  air. 
All  waste  from  evaporation,  even  in  the  open  air,  was  avoided 
by  the  use  of  this  iustx'ument.*  Dr.  Scrive  said  it  always  ap- 
peared to  him  most  advantageous  to  use  a  special  apparatus,  as 
well  to  measure  exactly  the  doses,  as  to  guarantee  a  proper 
amount  of  mixture  of  air ;  and  that,  although  he  never  saw  a 
fatal  result,  he  had  several  times  seen  excess  of  chloroformisa- 
tion  from  the  use  of  lint  rolled  up  in  the  shape  of  a  funnel.  The 
instructions  which  he  gave  were,  not  to  pass  beyond  the  stage  of 
strict  insensibility  to  j)ain,  never  to  wait  for  complete  muscular 
relaxation ;  and  to  this  direction  being  carried  out  he  attributes 
the  fact  that  no  death  occurred  from  chloroform  in  the  French 
army  in  the  Crimea.  With  regard  to  ether,  the  quantity  re- 
quired to  produce  anaesthesia — from  four  to  eight  ounces — 
renders  the  use  of  this  agent  almost  impracticable  in  extensive 
army-operations  in  the  field. 

THOMAS  LONGMORE. 

*  Dr.  Chisliolm's  Chloroform  Inhalers  have  been  manufactured  by  Messrs. 
Weiss,  of  the  Strand. 
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Wounds  op  the  Scalp.    Contusion  op  the  Bone. 

IT  has  been  tlioug-lit  advisable,  for  practical  purposes,  to  treat 
of  these  injuries  together,  as  they  are  often  combined  in  civil 
life ;  and  what  appeared  a  simple  wound  of  the  scalp  is  ultimately 
not  unfrequently  found  to  have  been  complicated  by  much  more 
serious  mischief — contusion  of  the  bone. 

Of  the  various  forms  of  scalp  wounds  occurring  in  daily  life, 
wounds  produced  by  heavy  blows,  or  those  in  which  flaps  have 
been  more  or  less  extensively  detached,  are  the  most  common. 
Such  wounds  are,  for  the  most  part,  accompanied  by  bruising 
of  the  soft  parts ;  but  it  not  unfrequentl}'-  happens  that  these 
bruised  wounds  of  the  scalp  present  the  appearance  of  a  clean 
cut,  and  look  exactly  as  if  they  had  been  produced  by  some 
sharp  instrument.  These  flap  wounds  are  more  common  about 
the  scalp  than  in  any  other  part  of  the  body,  and  it  is  in  this 
region,  too,  that  the  most  extensive  woxmds  of  this  kind  are 
generally  met  with,  the  greater  part  of  the  skull  being  at  times 
uncovered,  and  even  the  ears  torn  away. 

Bruised  wounds  of  the  scalp  are  to  be  treated  like  common  in- 
cised wounds,  and  in  many  instances  they  heal  just  as  readily. 

Neither  is  there,  in  the  present  day,  any  question  as  to  what 
is  to  be  done  with  flap  wounds  of  the  scalp.  After  careful 
cleansing  of  both  surfaces  of  the  wound,  the  flap,  however 
extensive,  is  to  be  replaced,  and  maintained  in  position  by  strips 
of  plaister,  compresses,  and  a  bandage.  Sometimes  a  sutm^e, 
here  and  there,  may  be  necessary  ;  but  sutures  must  be  sparingly 
used  about  the  scalp,  and  great  care  must  be  taken  not  to 
include  any  part  of  the  occipito-frontalis. 

Flap  wounds  of  the  scalp,  of  the  largest  size,  are  not  unfre- 
quently healed  within  a  few  days.  Occurring,  as  most  of  these 
flap  wounds  do,  by  the  rending  of  the  loose  ceUular  tissue 
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tinder  the  occipito-frontalis,  they  carry  with  them  a  rich  supply 
of  blood-vessels ;  and  hence  the  reason  why  these  flaps  so 
seldom  slough,  and  why  they  so  readily  heal. 

The  bone  of  the  skull  being  exposed  makes  no  difference  as  to 
the  plan  of  treatment ;  for  flap  wounds,  with  extensive  exposure 
of  the  bone,  often  heal  without  a  single  drawback,  and  that  in 
cases  where  such  a  result  appeared  almost  hopeless. 

The  wound  may,  however,  not  heal  by  first  intention ;  and, 
under  such  circumstances,  either  granulations  spring  up  from 
the  surface  of  the  exposed  bone,  or  thin,  almost  imperceptible, 
scales  of  bone  are  thrown  off,  and  union  by  second  intention 
follows. 

Haemorrhage  in  scalp  wounds  is  seldom  very  troublesome. 
Both  ends  of  the  divided  vessel  can,  for  the  most  part,  be 
readily  secured,  or  pressure  may  be  established  on  the  main 
trunk,  at  some  distance  from  the  wound.  In  a  wound  of  the 
lower  part  of  the  temporal  fossa,  haemorrhage  from  the  deeper 
vessels  may,  however,  be  very  difficult  to  deal  with  ;  and  in 
such  a  case,  should  the  bleeding  recur  and  become  dangerous, 
notwithstanding  all  our  local  means,  the  question  of  applying 
a  ligature  to  the  external  or  to  the  common  carotid  artery 
may  arise. 

Wounds  of  the  scalp,  even  of  the  most  trifling  nature,  are 
not  unfrequently  followed  by  inflammation  of  an  erysipelatous 
character,  affecting  sometimes  the  skin  only,  but  much  more 
commonly  the  loose  cellular  tissue  under  the  occipito-frontalis 
muscle. 

If  erysipelas  alone  exist,  the  local  treatment  is  to  be  of  the 
simplest  kind.  The  frequent  lancet-puncturings,  so  strongly 
advocated  some  few  years  back,  are  not  necessary ;  they  are 
exceedingly  painful,  and  they  certainly  do  not  lessen  the 
duration  of  the  disease. 

DifFuse  cellular  inflammation  of  the  scalp  first  shows  itself 
by  slight  puflfiness,  without  any  redness  of  the  skin,  in  the 
neighbourhood  of  the  wound  ;  and  this  local  indication,  if  not 
ushered  in,  is  soon  followed  by  general  symptoms — feverish- 
ness  and  rigors.  An  outpouring  of  lymph  subsequently  takes 
place  into  the  meshes  of  the  loose  cellular  tissue,  and  then 
more  or  less  induration  and  great  thickening  of  the  scalp, 
which,  when  cut  iiito,  presents  a  brawn-like  appearance.  Un- 
checked, this  form  of  inflammation  soon  leads  to  extensive 
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slougliinaf,  and  large  portions  of  the  cellular  tissue  are  rapidly 
destroyed. 

On  the  first  appearance  of  pnf&ness  around  a  scalp  wound,  a 
free  exit  should  be  given  to  the  effused  fluid,  and  for  this 
purpose  the  adherent  lips  of  the  wound  ought  at  once  to  be 
separated.  In  large  flap  wounds,  however,  it  is  seldom  ne- 
cessary to  destroy  all  the  adhesions ;  a  free  separation  of  the 
lips  of  the  wound  at  different  points  is,  in  most  cases,  all  that 
is  necessary,  and  then  a  warm  poultice  or  fomentations  should 
be  applied.  Should  the  effusion  spread  notwithstanding,  the 
system  of  free  puncturing  may  be  adopted  with  great  ad- 
vantage, and  in  the  more  threatening  cases  incisions  will  be 
absolutely  necessary.  In  such  cases,  the  essential  point  is 
that  the  knife  should  be  carried  freely  down  to  the  bone  ;  and 
as  to  the  length  of  the  incision,  it  is  better  that  it  should  not 
be  extensive.  Limited  incisions  answer  every  purpose ;  and 
they  lessen  the  danger  of  hsemorrhage,  which,  in  persons  of 
broken-down  constitution,  may  become  a  matter  of  vital  im- 
portance. 

Such  incisions,  provided  the  general  condition  of  the  patient 
be  good,  will,  in  the  great  majority  of  cases,  prevent  any  very 
extensive  sloughing  of  the  cellular  tissue  of  the  scalp.  In 
some  cases,  however,  extensive  sloughing  of  the  cellular  tissue 
does  take  place,  and  the  tendon  of  the  occipito-frontalis 
muscle  and  the  pericranium  may  become  involved ;  but  the 
scalp  itself  very  rarely  perishes.  This  is  easily  accounted  for 
by  the  peculiar  distribution  of  the  arteries  in  this  region,  the 
trunks  and  main  branches  of  which  here  all  lie  immediately 
under  the  skin.  And  occasionally,  to  add  to  the  difficulties,  a 
large  arterial  trunk  is  laid  open  by  ulceration,  and  haemorrhage 
ensues,  the  source  of  which,  owing  to  the  blood  accumulating 
under  the  detached  scalp,  it  may  at  first  be  difficult  to 
make  out. 

With  proper  management,  it  is  surprising,  notwithstanding 
all  this,  to  see  how  well  a  case  of  this  kind  may  do.  The 
sloughs  separate,  but  the  extensively-detached  scalp,  loose  and 
bag-like,  being  kept  alive  by  its  vessels,  soon  re-adapts  itself  to 
whatever  structures  may  be  left,  and  ultimately  becomes  firmly 
adherent  to  them. 

The  general  treatment,  both  in  erysipelas  and  in  diffuse 
cellular  inflammation  of  the  scalp,  must  be  of  the  most 
generous  kind.    Tonics  and  diffusible  stimulants  must  be  re- 
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sorted  to  at  a  very  early  period  ;  and  it  will  be  advisable  also 
freely  to  administer  such  stimulants  — brandy,  wine,  &c. — as 
the  patient  may  have  been  accustomed  to. 

A  simple  blow  on  the  head,  with  or  without  a  scalp  wound, 
may  sooner  or  later  lead  to  mischief  about  the  bones  of  the 
calvaria.  Sometimes  the  diseased  action  thus  set  up  ends  in 
hypertrophy  of  the  bones  ;  this  may  go  on  for  years,  and  the 
calvaria  thus  become  enormously  thickened.  Of  this  there  is 
a  well-marked  example  in  the  Museum  of  the  Royal  College  of 
Surgeons.  In  the  vault  of  this  skull  the  bones  are,  in  some 
parts,  no  less  than  eleven  lines  in  thickness. 

Again,  the  diseased  action  thus  set  up  may  lead  to  caries  or 
necrosis  of  the  calvaria.  And  here  the  disease  may  be  limited 
to  the  original  seat  of  the  injury,  or  it  may  spread  far  and 
wide,  affecting  either  one  or  both  tables  of  the  bones.  In  some 
cases  even  the  mischief  has  spread  over  the  whole  vault  of  the 
skull.  Specimens  of  extensive  disease,  limited  to  the  outer 
pa,rts  of  the  calvaria,  and  caused  by  a  simple  blow,  exist  in  the 
Museums  of  the  Royal  College  of  Surgeons  and  of  St.  George's 
Hospital.  Dr.  Abercrombie*  mentions  a  case  in  which  the 
inner  table  alone  of  the  calvaria  was  thus  extensively  destroyed. 
In  Norris's  casef  the  disease  attacked  both  tables  of  the  whole 
of  the  calvaria,  and  extended  even  as  far  as  the  foramen 
magnum.  The  skull  is  now  in  the  Museum  of  the  Royal 
College  of  Surgeons.  J  Mr.  Drummond's  case§  affords  another 
example  of  extensive  destruction  of  the  vault  of  the  skull, 
originating  in  a  blow  on  the  head.  But  of  cases  of  this  kind, 
Saviard's  ||  is  the  most  extraordinary.  In  this  case,  two  years 
after  a  blow  on  the  head,  the  whole  skull-cap  came  bodily  away. 

The  treatment  of  such  cases  differs  in  no  wise  from  that  of 
caries  and  necrosis  of  the  skull  arising  from  other  causes. 
Matter  pent  up  under  the  scalp  must  be  let  out,  and  the"  loose 
j)ieces  of  bone  removed  ;  and  occasionally,  but  very  rarely,  the 
application  of  the  trephine  may  become  necessary.    But  in  this 


*  Diseases  of  the  Brain,  2nd  edit.  p.  189. 

t  Trans,  of  the  Med.  Sue.  of  London,  vol.  i.  p.  168. 

X  Pathol.  Cat.,  1847,  vol.  ii.  p.  115.    It  is  entered  as  a  specimen  of  tuber- 
culated  syphilitic  di.sease;  but  this  is  an  en-or. 
§  Mtd.-Chir.  Trans,  vol.  xxxiv.  p.  103. 
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we  cannot  be  too  cautious,  notwithstanding  the  brilliant  results 
obtained  in  former  times  by  the  extensive  application  of  this 
instrument. 

In  the  above  cases,  the  mischief  in  the  bone  was  chronic  ; 
but  a  blow  on  the  head,  with  or  without  a  scalp  wound  de- 
nuding the  bone,  may  be  followed  by  inflammation  of  an  acute 
character,  the  starting-point  of  which  is  in  the  diploe,  where 
the  blow  is  followed  by  an  extravasation  of  blood,  or  a  breaking- 
down  of  the  cancellous  tissue ;  the  compact  tables  sufi'ering 
but  little  from  the  injury. 

Inflammation  of  the  diploe,  in  connexion  with  such  a  con- 
tusion, is  fraught  with  danger.  The  inflammation  may  at  any 
moment  spread  to  the  internal  table  of  the  bone,  and  from 
thence  to  the  membranes  of  the  brain  ;  and,  involving  some  of 
the  veins  of  the  diploe,  it  may  also  lead  to  purulent  infection, 
and  secondary  deposits  in  various  parts  of  the  body. 

The  patient  having  recovered  from  the  immediate  effects  of 
the  injury,  may  for  a  time  appear  to  be  in  perfect  health  ;  and 
thus  matters  generally  go  on  for  a  fortnight  or  three  weeks, 
when  a  change,  slight  at  first,  takes  place.  When  there  is  a 
wound,  it  loses  its  healthy  aspect,  and  this  is  accompanied  by 
feverishness  and  pain  in  the  head ;  then  follows  a  spontaneous 
secession  of  the  periosteum  ;  and  the  bone,  if  denuded,  becomes 
dry  and  discoloured.  Such  are  the  first  indications  of  mischief ; 
and  now,  should  the  inflammation  spread  from  the  internal 
table  of  the  bone  to  the  dura  mater,  this  membrane  secedes 
from  the  aflPected  bone,  and  its  outer  surface  is  covered  with 
lymph  or  pus.  Thus  far  the  mischief  is  circumscribed;  but 
when  the  inflammation  reaches  the  parietal  arachnoid,  it  spreads 
more  or  less  over  the  free  surface  of  this  membrane,  and  soon 
involves  the  viscera  layer  of  the  arachnoid,  the  pia  mater,  and 
the  corresponding  surface  of  the  brain.  Meanwhile  the  symp- 
toms become  more  and  more  marked — increased  feverishness, 
repeated  rigors,  intense  pain  in  the  head,  sickness,  drowsiness, 
occasional  wandering,  coma,  and  sometimes  paralysis. 

In  all  this,  it  is  held  that  the  affection  of  the  bone  is  the 
essential  element ;  and  such  no  doubt  is  the  rule.  It  was, 
however,  taught  by  Pott,*  that  the  affection  of  the  bone  was 
only  secondary  to  that  of  its  membranes. 


*  InJ.  of  the  Head,  1768,  p.  39. 
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In  the  treatment  of  these  cases,  tlie  first  question  is,  wliether 
the  inflammation  likely  to  arise  from  a  contusion  of  the  skull- 
bone  can  be  prevented.  Free  blood-letting  at  the  onset  of  the 
symptoms  would,  it  was  at  one  time  thought,  prevent  further 
mischief ;  and  by  Pott,*  especially,  great  success  was  attributed 
to  this  plan  of  treatment.  But,  as  I  shall  hereafter  explain, 
these  successful  cases  were,  I  believe,  instances  of  inflammation 
beginning,  not  in  the  dura  mater,  but  in  the  visceral  layers  of 
the  membranes  of  the  brain,  and  dependent  upon  what  is 
commonly  caUed  concussion.  It  is  no  doubt  right,  as  soon  as 
inflammatory  symptoms  make  their  appearance  after  a  blow  on 
the  head,  to  have  recourse  at  once  to  antiphlogistic  remedies ; 
but  the  prospect  of  the  benefit  likely  to  be  derived  from  our 
treatment  must  depend  upon  the  cause  of  the  inflammation. 
In  inflammation  dependent  upon  concussion  of  the  brain,  anti- 
phlogistic remedies  will,  in  the  great  majority  of  cases,  be  of 
very  great  use ;  but  in  inflammation  beginning  in  the  diploe 
and  spreading  to  the  dura  mater,  they  will  be  of  little  or  no 
avail ;  and  hence  the  reason  why  we  so  commonly  find  these 
cases  running  their  course,  notwithstanding  blood-letting, 
mercury,  &c. 

The  increase  of  the  symptoms  leads  to  the  question  of  tre- 
phining in  such  cases. 

Trephining  for  matter  between  the  bone  and  the  dura  mater 
appears,  in  Pott's  hands,  to  have  been  a  most  successful  opera- 
tion. Blow  on  the  head — subsequent  secession  of  the  peri- 
cranium— pain  in  the  head — fever — rigors — application  of  the 
trephine — evacuation  of  matter — cured.  Such  is  the  history 
of  the  majority — five  out  of  eight — of  the  cases  in  which  Pott 
applied  the  trephine.f  But  no  such  success  has  attended  the 
practice  of  other  surgeons.  On  the  one  hand,  the  dura  mater 
has  been  found,  over  and  over  again,  perfectl}'  sound  in  cases 
where  the  trephine  has  been  applied  for  precisely  similar  symp- 
toms ;  and,  on  the  other  hand,  although  matter  may  have  been 
found  between  the  bone  and  the  dura  mater,  the  patient  has 
nevertheless  died.  I  have  repeatedly  seen  the  trephine  applied 
under  such  circumstances,  and  matter  evacuated,  but  without 
any  permanent  benefit.  Indeed,  the  successful  issue  of  a  case 
of  trephining  for  matter  between  the  bone  and  the  dxira  mater 
is,  I  believe,  all  but  unknown  to  surgeons  of  otu*  own  time. 


*  Li  :  of  the  Head,  1708,  p.  55. 


t  Op.  cit.,  pp.  63-107. 


TEEPHmiNG  rOR  MATTER. 


251 


Pott  was  successful  because  the  mflammation  in  the  majority 
of  his  cases  happened  to  be  strictly  limited  to  the  outer  surface 
of  the  dura  mater  ;  and  this  Pott  thought  was  frequently  the 
case  :  but  further  experience  has  proved  that  this  strict  limita- 
tion of  the  inflammation  is  quite  exceptional.  In  every  case  of 
contused  bone  in  which  I  have  found  inflammation  on  the 
outer  surface  of  the  dura  mater,  I  have  also  found  inflammation 
on  the  free  surface  of  the  arachnoid. 

With  this  ail-but  constant  diffuse  suppuration  of  the  arachnoid 
which  accompanies  inflammation  of  the  dura  mater  in  connec- 
tion with  contused  bone,  there  is,  then,  but  very  little  hope  of 
doing  any  good  by  trephining ;  but  as  the  operation  is  the 
only  chance  left,  we  must  not  lay  the  trephine  aside  altogether, 
as  some  surgeons  have  done  in  these  cases. 

In  order,  however,  that  we  may  avoid  the  risk  of  applying 
the  trephine  in  cases  where  the  dura  mater  is  healthy,  we  must 
be  especially  careful  to  operate  in  those  cases  only  where,  in 
addition  to  fever  and  rigors,  and  to  the  local  signs  about  the 
bone,  there  are  also  well-marked  brain-symptoms — coma,  and, 
better  still,  hemiplegia.  With  such  a  train  of  symptoms, 
lymph  or  pus  has  invariably  been  found  between  the  bone  and 
the  dura  mater  in  all  the  cases  in  which  I  have  seen  the  skull 
perforated. 

Now  and  then,  but  very  rarely,  the  matter  in  the  cavity  of 
the  arachnoid,  instead  of  being  diffused,  is  limited  by  lymph 
glueing  together  the  two  layers '  of  the  serous  membrane  ;  and 
thus  is  formed  a  perfectly  circumscribed  abscess.  In  such 
cases,  after  the  skull  has  been  perforated,  the  dura  mater 
bulges  into  the  trephine-hole ;  and  it  is  tense,  and  without 
any  pulsation.  Here  there  is  no  doubt  as  to  what  is  to  be 
done.  The  dura  mater  must  be  cut  into,  in  order  that  the 
matter  be  evacuated.  It  was  by  thus  iicising  the  dura  mater 
that  Guthrie  *  saved  the  life  of  one  of  his  patients.  In  Roux's 
case,t  after  the  removal  of  the  bone  by  the  trephine,  a  large 
hole  was  found  in  the  dura  mater;  this  gave  free  vent  to  a 
collection  of  matter  circumscribed  within  the  cavity  of  the 
arachnoid,  and  the  patient  got  well.  And  Mr.  Dumville's 
recent  case  afibrds  another  striking  instance  of  circumscribed 
suppuration  within  the  cavity  of  the  arachnoid,  and  similar  in 


*  Inj.  of  the  Head,  p.  127.     t  ^'•cA.  yenei:  de  Med.  1830,  vol.  xxiv.  p.  268. 
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some  points  to  M.  Roux's.  The  girl,  Mary  Driskell,  was 
admitted  into  the  Manchester  Royal  Infirmary  for  a  scalp 
■wound  and  denudation  of  the  frontal  bone.  The  symptoms 
first  made  their  appearance  three  weeks  after  the  accident,  and 
led  to  the  supposition  that  matter  had  formed  between  the 
bone  and  the  dura  mater.  The  trephine  was  applied :  no 
matter  was  found  on  the  dura  mater,  which,  however,  was 
whiter  and  thicker  than  usual,  except  at  one  point  of  the 
margin  of  the  trephine-hole,  where  there  was  a  red  spot ;  this 
proved  to  be  a  small  hole  in  the  dura  mater,  into  which  the 
flat  end  of  a  probe  was  passed,  whereupon  a  quantity  of  most 
offensive  matter  spirted  out.  The  symptoms  were  relieved,  and 
the  patient  ultimately  got  well.* 

But  of  all  the  complications  incident  to  the  slighter  forms  of 
injury  of  the  head,  none  is  so  fatal  as  purulent  infection,  which 
may  arise  out  of  a  simple  wound  of  the  scalp,  or,  as  is  much 
more  frequently  the  case,  be  connected  with  contusion  of  the 
skull,  followed  by  inflammation  and  suppuration  of  the  diploe, 
in  which  some  of  the  large  and  numerous  venous  canals  of  the 
bone  have  become  implicated. 

In  purulent  infection  arising  out  of  either  of  these  causes, 
the  brain  and  its  membranes  may  remain  perfectly  healthy. 
With  contusion  of  bone,  however,  it  much  more  commonly 
happens  that  purulent  infection  is  associated  with  intra-cranial 
suppuration. 

The  frequent  association  of  purulent  infection  with  slight 
injuries  of  the  head  must  be  kept  constantly  in  view ;  for  its 
symptoms  sometimes  resemble  very  closely  those  of  intra- 
cranial suppuration;  so  much  so  that,  unless  on  our  guard, 
we  may  be  misled,  and  especially  in  the  early  stages,  when 
there  are  as  yet  no  signs  of  mischief  in  other  parts  of  the 
body.  And  the  diagnosis  will  be  still  more  difficult,  if  not 
altogether  impossible,  in  those  cases  where  there  is  matter 
between  the  bone  and  the  dura  mater,  as  well  as  purulent  in- 
fection. 

Eor  a  long  time  the  liver  was  thought  to  be  the  spot  in  which 
secondary  abscesses  occurred  in  connection  with  an  injury  of 
the  head ;  but  further  experience  has  proved  that  matter  may, 


•  £rit.  Med.  Journ.  1858,  vol.  ii.  p.  743. 
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in  sucli  cases,  form  in  any  and  in  every  part  of  the  body,  and 
that  the  lungs  are,  of  all  parts,  the  most  frequently  thus  affected. 
Out  of  eighteen  cases,  in  all  of  which  the  purulent  infection 
occurred  either  after  a  wound  of  the  scalp  or  a  contusion  of  the 
bone,  I  found  the  lungs  studded  with  secondary  abscesses  in 
thirteen  cases,  and  the  liver  in  three  ;  and  out  of  these  three 
the  liver  alone  was  affected  in  one  case  only,  and  in  the  other 
two  the  lungs  were  affected  as  well  as  the  liver.  In  purulent 
infection,  the  serous  membranes  are  also  frequently  the  seat  of 
secondary  inflammations;  and  here  we  shall  also  find  that  the 
serous  membranes  of  the  chest  are  much  more  frequently  affected 
than  that  of  the  belly.  Thus,  out  of  these  eighteen  cases,  the 
pleura  was  extensively  inflamed  in  no  less  than  in  twelve  cases, 
and  the  peritonaeum  in  one  case  only.  In  some  of  these  cases 
the  inflammation  was  confined  to  the  serous  membrane  ;  but  in 
most  of  them  the  pleura  and  the  lung  were  both  affected.  In 
the  limbs,  the  joints  are  not  unfrequently  filled  with  matter, 
and  large  collections  of  pus  occur  at  different  points  in  the 
cellular  tissue.  Even  the  skin,  as  is  now  well  known,*  may 
become  affected  in  purulent  infection.  Now  and  then,  but 
very  rarely,  the  skin  is  studded  with  small  deposits  of  matter, 
looking  exactly  like  the  pustules  in  a  bad  case  of  small-pox. 
Of  this  I  have  seen  only  two  or  three  instances.  In  other 
cases,  the  skin  is  covered  with  sundry  patches  of  a  purple  hue, 
resembling  the  circumscribed  patches  of  congestion  commonly 
seen  about  the  lung  in  an  early  stage  of  the  disease ;  and  in 
other  cases,  again,  a  large  portion  of  the  skin  is  suddenly  stricken 
with  mortification,  which  proceeds  very  rapidly.  Of  this  I 
have  seen  several  instances. 

A  careful  examination  of  the  venous  system  of  the  head 
shows,  in  some  cases,  the  veins  of  the  scalp  filled  with  pus  :  in 
other  cases,  pus  is  found  in  large  quantities  in  the  veins  of  the 
diploe ;  so  much  so  that,  in  trephining  for  matter  between  the 
bone  and  the  dura  mater,  I  have  several  times  seen  pus  streaming- 
out  of  the  large  venous  canals  of  the  diploe ;  and  within  the 
skull,  the  veins  on  the  surface  of  the  hemispheres  are  sometimes 
loaded  with  pus,  and  so  too,  and  much  more  commonly,  is  the 
superior  longitudinal  sinus. 

In  purulent  infection,  surgery  can  do  nothing  unless  the  pus 
happens  to  be  altogether  effused  into  parts  which  are  accessible, 


*  Henry  Lee,  Injl.  of  the  Veins,  Sec,  1850,  p.  53. 
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such  as  the  joints,  or  the  celhilar  tissue.  Of  late  years,  how- 
ever, M.  Chassaignac  has  proposed  that  we  should  once  more 
resort  to  the  trephine  as  a  preventive  ;  that  we  should  cut 
out  the  contused  piece  of  bone  in  which  suppuration  is  likely 
to  take  place,  and  thus  remove  the  starting  point  of  the  disease. 
But  the  objections  to  this  proposition  are  so  obvious,  that  few 
surgeons  will,  I  think,  venture  to  piit  it  into  practice. 

And  medically,  our  only  hope  is  in  keeping  up  the  general 
strength  by  all  possible  means,  bearing  in  mind  that  cases  do 
now  and  then  occur  in  which  recovery  takes  place,  notwith- 
standing clearly-marked  symptoms  of  purulent  infection —  cases 
in  which  inflammation  of  the  lung  has  existed,  and  in  which 
large  collections  of  matter  have  burst,  and  been  brought  up. 

In  dealing  with  purulent  infection — in  dealing,  too,  with 
erysipelatous  and  diffuse  cellular  inflammation  of  the  scalp — 
we  must  also  bear  in  mind,  that  disease  of  the  kidneys  may 
possibly  be  at  the  bottom  of  the  evil.  Patients  afPected  with 
Bright's  disease  are  especially  liable  to  extensive  inflammations 
of  the  cellular  tissue,  just  as  well  as  of  the  serous  membranes. 
And  in  this  condition  of  the  kidneys  one  not  unfrequently  sees 
diffuse  cellular  inflammation  beginning  around  a  slight  wound 
of  the  scalp,  and  rapidly  spreading  over  the  head  and  face,  and 
down  the  neck  into  the  mediastina.  In  such  cases,  too,  one  or 
more  of  the  serous  membranes  may  also  be  filled  with  sero- 
purulent  fluid. 

Extravasations  of  Blood. 

Blood  may  be  extravasated  in  the  soft  parts  external  to  the 
bone  ;  in  the  bone  itself ;  between  the  bone  and  the  dura  mater ; 
within  the  arachnoid  ;  in  the  pia  mater ;  in  the  structure  of  the 
brain,  or  in  its  ventricles. 

In  the  parts  external  to  the  bones.  The  extravasation  may  take 
place  between  the  skin  and  the  oecipito-frontalis  muscle,  in  the 
loose  celhilar  tissue  under  this  muscle,  or  beneath  the  perios- 
teum. In  either  of  these  situations  the  extravasation  may  be 
infiltrated  into  the  tissues,  or  enclosed  in  a  cavity  more  or  less 
well  circumscribed. 

Infiltrated.  In  the  very  dense  ceUular  tissue  between  the 
skin  and  the  oecipito-frontalis  muscle,  the  blood  presents  itself 
as  a  hard  unyielding  lump  ;  but  beneath  the  muscle  it  spreads 
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througli  the  meshes  of  the  loose  cellular  tissue,  and  gives  rise 
to  a  crackling  sensation. 

Enclosed  in  a  cavity.  The  extravasation  may  form  either  a 
prominent  tumour,  with  a  soft  centre  and  a  hard  base,  or  a 
difiFused  swelling,  with  boundaries  gradually  lost  in  the  sur- 
rounding tissues.  Diffused  swellings  of  this  kind  occur  as  well 
under  the  pericranium  as  in  the  loose  cellular  tissue  above  this 
membrane ;  and  in  either  case  the  collection  of  blood  may  be 
such  as  to  cover  over  the  whole  surface  of  the  calvaria. 

The  fluid  in  these  collections  varies  very  much  at  different 
periods :  it  may  be  blood,  arterial  or  venous,  in  a  more  or  less 
fluid  state  ;  or  a  thick  viscid  fluid,  of  a  dark,  bistre  colour ;  or 
bloody  serum  with  clots,  or  serum  alone.  And  the  cavity  con- 
taining the  fluid,  formed  at  first  by  the  surrounding  tissues 
only,  is  subsequently  lined  by  a  perfectly-formed  membrane 
possessing  all  the  attributes  of  an  original  serous  tissue,  and  to 
this  is  sometimes  added  a  thick  deposit  of  fibrine  disposed  in 
layers  such  as  are  found  in  an  aneurism. 

The  diagnosis  of  extravasations  of  blood  external  to  the  bone 
is,  for  the  most  part,  easy ;  but  the  extravasation  with  a  hard 
ridge  round  its  base  and  a  soft  centre  may  lead  to  some  diffi- 
culty. It  has  been  mistaken  for  a  fracture  with  depression, 
and  that  by  some  of  the  most  practical  surgeons ;  and  all  the 
more  readily  may  such  an  error  occur  when  the  swelling,  in 
connection  with  a  lacerated  artery,  pulsates. 

In  the  treatment  of  these  external  extravasations  of  blood 
there  is  generally  but  little  to  be  done ;  in  due  course  of  time 
the  blood  is  absorbed.  But  it  occasionally  happens  that  the 
collection  persists,  and  even  increases  in  size,  and  under  such 
circumstances  it  may  be  necessary  to  evacuate  the  fluid.  This 
must  be  done  by  a  small  puncture,  after  which  compression  is 
to  be  established  over  the  whole  surface  of  the  swelling.  In 
large  collections,  such  puncturings  may  have  to  be  repeated 
several  times  ;  and  in  an  encysted  collection  of  large  size,  should 
the  fluid  be  of  a  serous  character,  and  recur  again  and  again, 
an  iodine-injection  might  be  thrown  into  the  pouch.  And 
when  suppuration  occurs,  the  pouch  must  here,  as  everywhere 
else,  be  at  once  freely  laid  open. 

Extravasations  of  blood  in  the  diploe,  and  the  consequences  to 
which  they  may  give  rise,  have  already  been  dwelt  upon  in  the 
previous  section. 
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Extravasations  of  blood  between  the  bone  and  the  dura  mater 
may  proceed  from  the  small  vessels  passing  from  the  one  to  the 
other,  or  from  some  of  the  large  vessels  lodged  in  the  grooves 
on  the  inner  surface  of  the  skull.  The  former  extravasations, 
generally  speaking,  are  of  small  size ;  but  the  latter  may 
be  very  extensive,  widely  separating  the  membrane  from  the 
bone  over  the  greater  part  of  one  side  of  the  skull.  Of  the 
large  extravasations,  the  most  frequent  by  far  is  that  from  the 
middle  meningeal  artery.  Out  of  thirty-one  cases  of  fracture 
of  the  skull,  accompanied  by  extensive  extravasation,  the  blood 
had  proceeded  from  the  middle  meningeal  artery  or  its  branches 
in  twenty-seven  cases.  Occasionally  the  extravasation  proceeds 
from  one  of  the  large  venous  sinuses,  and  of  these  the  lateral 
is  more  commonly  lacerated  than  any  other  sinus.  One  of  the 
most  extensive  extravasations  of  blood  between  the  bone  and 
the  dura  mater  which  I  have  seen,  proceeded  from  a  rupture  of 
the  lateral  sinus,  just  as  it  turns  under  the  petrous  portion  of 
the  temperal  bone. 

The  spot  usually  referred  to  in  extravasation  of  blood  from 
the  middle  meningeal  artery  is  the  anterior-inferior  angle  of 
the  parietal  bone  ;  but  extensive  extravasations  may  occur  from 
this  vessel  or  some  of  its  branches  over  pretty  nearly  the  whole 
of  the  lateral  surface  of  the  skull.  In  fractures  involving  the 
middle  fossa,  the  most  common  of  all  the  fractures  of  the  base 
of  the  skull,  this  vessel  may  be  torn  across  in  any  part  of  its 
course  between  the  foramen  spinosum  and  the  anterior-inferior 
angle  of  the  parietal.  And  in  the  middle  fossa  of  the  skull,  it 
frequently  happens  that  the  middle  meningeal  artery  divides 
itself  into  two  large  branches  of  equal  size,  one  proceeding  to 
the  anterior-inferior  angle  of  the  parietal,  and  the  other  passing 
much  more  posteriorly,  which  send  large  ramifications  over  the 
whole  of  the  parietal  and  the  corresponding  parts  of  the  frontal 
and  occipital.  A  fracture  running  across  any  of  these  large 
branches  may  give  rise  to  an  extensive  extravasation  of  blood. 

A  collection  of  blood  between  the  bone  and  the  dura  mater 
differs  widely  from  extravasations  of  blood  in  other  parts  of  the 
cranial  region.  It  always  presents  itself  in  the  shape  of  a  hard 
granular  mass,  breaking  down  with  great  difficiilty,  even  under 
heavy  pressure,  and  adhering  most  firmly  to  the  parts  between 
which  it  is  lying ;  separating,  more  or  less  widely,  the  dura 
mater  fi'om  the  bone  ;  and  pressing  upon  the  brain  itself,  some- 
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times  to  such  an  extent  as  to  produce  a  large  cup-like  cavity 
on  its  surface. 

The  changes  likely  to  take  place  in  such  an  extravasation, 
should  the  patient  live,  are  very  few.  It  has  been  doubted 
whether  blood  between  the  bone  and  the  dura  mater  coiild  be 
absorbed ;  but  in  one  instance,  where  the  patient  lived  for  a 
few  weeks  after  the  accident,  I  found  thus  situated  a  small 
hard  clot,  which  had  already  lost  the  greater  part  of  its 
colouring  matter,  and  was  undergoing  the  process  of  absorp- 
tion. As  for  these  collections  becoming  encysted,  of  this  I 
know  no  well-authenticated  case  ;  neither  have  I  ever  seen,  even 
after  several  days,  anything  approaching  to  the  formation  of  a 
cyst. 

The  symptoms  dependent  upon  an  extravasation  of  blood 
between  the  bone  and  the  dura  mater  vary  very  much.  In 
small  extravasations  the  symptoms  maybe  but  slightly  marked  ; 
and  in  a  slow  outpouring  of  blood,  the  brain  may  have  time  to 
accommodate  itself  to  the  pressure.  In  well-marked  compres- 
sion, however,  the  patient  is  generally  perfectly  insensible  :  the 
breathing  is  slow  and  laboured,  oftentimes  stertorous,  and 
sometimes  accompanied  by  a  peculiar  whiff  at  the  corner  of  the 
mouth ;  the  pulse  too  is  slow  and  laboured  ;  the  pupils  may  be 
either  contracted  or  dilated,  and  the  eye  fixed  and  insensible  to 
light ;  there  is  paralysis,  more  or  less  complete,  of  one  side, 
with  retention  of  urine  and  involuntary  discharge  of  fseces. 

It  unfortunately  happens,  however,  that  the  symptoms  of 
compression  bear  at  times  a  very  close  resemblance  to  the 
symptoms  of  concussion  and  of  contusion  of  the  brain,  so  much 
so  in  some  cases  that  it  may  become  a  difficult  matter  to  decide 
as  to  the  exact  nature  of  the  injury.  But  however  alike  the 
symptoms  of  compression  and  of  concussion  may  at  times  be, 
there  is  this  marked  difference  between  the  two  states — in  con- 
cussion, the  effects  are  instantaneous  ;  and  in  compression  from 
extravasated  blood,  some  little,  it  may  be  a  very  short,  time 
elapses  before  the  symptoms  manifest  themselves ;  in  the 
former,  also,  the  symptoms  gradually  pass  off,  but  in  the  latter 
they  become  more  and  more  marked. 

In  the  year  1839,  a  man  was  struck  with  a  spade  just  over 
the  anterior-inferior  angle  of  the  right  parietal ;  and  when  he 
came  to  St.  George's  Hospital  a  few  minutes  afterwards,  a 
compound  fracture,  with  depression  of  a  small  piece  of  the 
skull,  was  detected,  but  there  were  no  cerebral  symptoms  whatso- 
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ever.  Shortly  afterwards,  however,  the  patient  became  heavy 
and  stupid ;  and  coma  was  gradually  supervening,  when  Mr. 
Keate  arrived,  and  at  once  proceeded  to  remove  the  depressed 
bone,  whereupon  a  jet  of  blood  spirted  out  from  a  large  branch 
of  the  middle  meningeal  artery,  and  all  the  symptoms  of  com- 
pression were  immediately  relieved. 

In  this  case  there  was  no  doubt  as  to  the  symptoms  being 
wholly  dependent  upon  the  extravasation  of  blood  which  was 
going  on  under  the  bone ;  there  was  no  injury  of  the  brain 
itself,  and  the  interval  between  the  blow  and  the  symptoms  was 
clearly  marked.  But  had  concussion  of  the  brain  existed,  the 
outpouring  of  blood  might  have  taken  place  when  the  patient 
was  insensible,  and  then  we  should  have  lost  our  most  valuable 
means  of  diagnosis,  the  '  interval  of  time.'  Again,  in  civil 
hospitals,  nearly  all  large  extravasations  of  blood  between  the 
bone  and  the  dura  mater  coexist  with  contusion  and  laceration 
of  the  brain- substance.  The  post-mortem  records  of  St. 
George's  Hospital  show  that  within  the  last  few  years  there 
have  been  twenty-five  cases  of  large  extravasations  of  blood 
between  the  bone  and  the  dura  matej-,  in  all  of  which  the  brain 
was  more  or  less  extensively  lacerated. 

Injuries  of  such  a  compound  nature  easily  explain  the  diffi- 
culties as  to  diagnosis,  and  the  reason  why  the  trephine  is  so 
seldom  applied  nowadays  for  extravasated  blood ;  and  why  also, 
when  resorted  to,  the  operation  so  seldom  succeeds. 

But  cases  now  and  then  occur  in  which  there  is  no  doubt  as 
to  the  propriety  of  applying  the  trephine,  and  in  which  its 
application  is  followed  by  the  most  signal  success.  Of  this  Mr. 
Keate's  case  above  mentioned  affords  a  striking  illustration ; 
and  in  the  year  1842  there  was  another  case  of  the  same  kind, 
at  St.  George's  Hospital,  under  the  care  of  Mr.  Tatum,  and  in 
which  the  operation  was  equally  successful. 

In  other  cases,  the  history  of  an  extravasation  of  blood  may 
be  perfectly  clear,  but  there  may  be  no  local  sign  as  to  the  seat  of 
the  injury,  and  perhaps  even  nothing  to  guide  us  as  to  which  part 
of  the  head  Avas  struck.  Under  such  circumstances,  operative 
interference  is  out  of  the  question,  unless  paralysis  be  present. 

But  should  paralysis  exist  on  one  side,  we  may  infer  that  the 
extravasation  of  blood  is,  at  any  rate,  on  the  opposite  side  ;  and 
then  an  incision  over  the  lower  part  of  the  corresponding 
parietal  is  warranted ;  for  a  fissure  of  the  skull  may  thus  be 
laid  bare,  the  trephine  applied,  and  the  patient  saved. 
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In  the  cavity  of  the  arachnoid,  traumatic  extravasations  of 
blood  occur  much  more  frequently  than  in  any  other  part 
within  the  skull.  Such  extravasations  are,  indeed,  very 
common,  and  much  more  so  than  is  usually  svipposed.  Blood 
is  found  in  the  cavity  of  the  arachnoid  in  the  great  majority  of 
severe  injuries  of  the  head  ;  and  I  have  frequently  found  it  also 
in  cases  where  the  injury  has  been  a  trifling  one,  and  that 
without  any  apparent  lesion  either  about  the  brain  or  its  mem- 
branes. 

In  the  majority  of  instances  the  blood  corresponds  to  the 
cerebrum,  rarely  to  the  cerebellum,  and  still  more  rarely  to  the 
medulla  oblongata. 

Blood  extravasated  within  the  cavity  of  the  arachnoid  under- 
goes, in  the  course  of  time,  various  changes,  which  it  is  impor- 
tant to  notice. 

In  the  earlier  stages,  the  blood,  when  coagulated,  is  flattened 
and  moulded,  membrane-like,  upon  the  parts  between  which  it 
lies.  In  this  shape  I  have  frequently  found  large  quantities  of 
blood  spread  over  and  capping  both  hemispheres  of  the  brain. 
After  a  time  the  colouring-matter  of  the  blood  disappears, 
more  or  less ;  and  thus  are  formed  the  membranes,  of  different 
hues,  which  are  found  within  the  arachnoid  after  an  injury  of 
the  head.  In  slight  extravasations,  all  that  may  be  found  after 
a  few  days  is  a  mere  film,  so  delicate  and  so  slightly  tinged  as 
easily  to  escape  notice. 

In  the  great  majority  of  cases,  the  false  membrane  is  firmly 
attached  to  the  parietal  arachnoid  (Fig.  41) ;  its  free  surface,  per- 
fectly smooth  and  polished,  presents  the  appearance  of  a  serous 
tissue ;  and  its  structure  is  throughout  plentifully  supplied 
with  blood-vessels,  which  may  be  readily  seen  with  the  naked 
eye.  I  have  met  with  all  these  characters,  well  marked,  three- 
and-twenty  days  after  an  injury. 

These  blood-membranes,  at  first  soft  and  pulpy,  may  subse- 
quently become  leathery,  fibrous,  or  even  cartilaginous  ;  and, 
under  such  circumstances,  they  have  been  referred  to  and 
described  as  diseases  of  a  very  different  character,  and  espe- 
cially chronic  inflammation. 

Extravasations  of  blood  into  the  cavity  of  the  arachnoid  not 
unfrequently  give  rise  to  appearances  of  a  most  deceptive 
character.  The  blood,  glued  to  the  parietal  arachnoid,  and 
covered  over  by  a  thin,  polished,  serous-like  membrane,  looks 
exactly  as  if  the  extravasation  had  taken  place  between  the 
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dura  mater  and  its  arachnoid,  and  widely  separated  these 
membranes  from  each  other.  But  the  true  nature  of  these 
cases  has  of  late  years,  and  especially  by  the  French  patholo- 
gists, been  clearly  made  out.* 

Fig.  41. 


Layer  of  coagulated  blood  attached  to  the  parietal  arachnoid,  from  which  it  has  been 
separated  at  the  upper  part. 

Instead  of  forming  simple  layers  of  membrane,  the  blood,  if 
the  extravasation  is  a  large  one,  may  in  the  course  of  time  give 
rise  to  the  formation  of  a  large  perfectly-closed  bag,  in  which  are 
contained  the  more  fluid  parts  (Figs.  42, 43).  Such  blood- cysts 
may  contract  more  or  less  extensive  adhesions  with  both  layers  of 
the  arachnoid ;  but  they  are,  for  the  most  part,  glued  to  the 
parietal  arachnoid  only ;  and,  in  some  rare  cases,  they  have 
been  found  lying  perfectly  loose  in  the  cavity  of  the  arachnoid. 
In  M,  Leriche's  case,t  the  blood-cyst  lying  loose  in  the  cavity 
of  the  arachnoid  was  an  inch  and  a  half  in  width ;  and  it 
covered  over  the  greater  part  of  the  upper  surface  of  the  left 
hemisphere,  where  it  had  imbedded  itself.  In  Dr.  Quain's 
case,  J  the  cyst  fell  out  of  the  cavity  of  the  arachnoid  when  the 
dura  mater  was  incised ;  and  measuring  in  length  seven  inches 
and  a  half,  and  in  width  one  inch  and  a  half  at  its  broadest 
part,  this  cyst  had  formed  a  corresponding  depression  on  the 


*  Prescott  Hewett  On  the  Ext.  of  Blood  into  the  Cavity  of  the  Arach., 
Mcd.-Chir.  Trans,  vol.  xxviii.  p.  45. 
t  Btdl.  de  la  Sac.  Anat.  de  Paris,  t,  x.  p.  55. 
X  Trans.  Path.  Soc.  Land.  vol.  vi.  p.  8. 
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upper  surface  of  the  cerebral  hemisphere.  The  preparation  is 
now  in  the  Museum  of  St.  George's  Hospital. 

When  glued,  as  they  commonly  are,  to  the  parietal  arach- 
noid, these  blood-cysts  are  thoroughly  supplied  with  blood- 
vessels ;  and  thus  organised,  these  cysts  possess  all  the  physio- 
logical characters  of  an  original  serous  membrane.  They 

Fig.  42,  Fig.  43. 


Large  blood-cyst,  attached  to  the  parietal 
arachnoid  ;  the  cyst  laid  open  to  show 
its  cavity. 


Another  large  blood-cyst,  also  laid 
open,  and  dissected  off  from  the 
parietal  arachnoid  in  the  greater 
part  of  its  extent. 


secrete ;  they  absorb  ;  they  have  been  found  filled  with  clots  of 
fibrine  and  blood-tinged  serum  ;  sometimes  they  contain  serum 
alone,  of  various  colours ;  and  oftentimes  in  the  cavity  of  the 
same  cyst  are  found  clots  of  blood  of  various  colours,  some 
recently  effused,  and  others  of  long  standing. 
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When  the  cyst  is  a  large  one,  it  presses  upon  the  correspond- 
ing part  of  the  brain,  the  convolutions  of  which  become 
flattened,  or  slightly  depressed,  presenting  a  cup-like  surface, 
and  the  corresponding  ventricle  is  contracted.  The  pressure  of 
the  cyst,  in  long-standing  cases,  diminishes  the  thickness  of 
the  bones ;  and,  in  some  cases,  when  formed  in  early  childhood, 
such  cysts  have  been  known  to  lead  to  bulging  of  the  bones 
outwards.* 

There  are  no  symptoms  which  will  enable  us  clearly  to  diag- 
nose an  extravasation  of  blood  into  the  cavity  of  the  arachnoid. 

If  slight,  such  an  extravasation  may  be  followed  by  no  symp- 
tom whatsoever ;  and,  even  in  larger  quantities,  when  spread 
out  in  membranous  layers,  the  blood  may  produce  no  very 
decided  symptoms  of  compression ;  and  most  frequently,  con- 
nected as  these  extravasations  are,  in  the  great  majority  of 
cases,  with  some  severe  injury  of  the  cerebral  substance  itself, 
the  symptoms  of  one  lesion  are  mixed  up  with,  or  totally 
masked  by,  those  of  a  very  different  nature. 

But  should  symptoms  of  compression  follow  a  traumatic 
extravasation  of  blood  in  the  cavity  of  the  arachnoid,  they  will 
be  the  same  as  those  of  a  collection  of  blood  upon  the  outer 
surface  of  the  dura  mater ;  and  a  surgeon  may  thus  be  led  to 
apply  the  trephine  under  the  supposition  that  the  blood  is  in 
this  situation. 

And  now,  supposing  the  trephine  to  have  been  thus  applied, 
and  no  blood  found  between  the  bone  and  the  dura  mater,  still 
the  blood  in  the  arachnoid  may  chance  to  lie  immediately  under 
the  spot,  and  the  dura  mater,  of  a  blue  colour,  may  bulge  into 
the  trepliine-hole.  Under  such  circumstances,  blood  in  the 
cavity  of  the  arachnoid  has  several  times  been  let  out,  and  the 
patient  saved.  When,  however,  there  are  no  indications  of  the 
blood  in  the  arachnoid  being  under  the  trephine-hole,  there  is 
nothing  to  justify  the  surgeon  in  proceeding  further. 

Traumatic  extravasations  of  blood  in  the  cavity  of  the  arach- 
noid sometimes  give  rise  to  a  permanent  affection  of  the  brain. 

In  Dr.  Quain's  case  above  cited,  in  which  a  large  blood-cyst 
was  found  loose  in  the  cavity  of  the  arachnoid,  the  injury  was 
followed  by  constant  pain  in  the  head,  great  irritability  of 
temper,  despondency,  and  subsequently  by  fits,  which  recurred 
from  time  to  time.    In  Mr.  Fisher's  case,  published  by  Mr. 


*  Lamet,  184G,  vol.  i.  p.  41G. 
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Hancock,*  tlie  patient,  a  yonng  gentleman,  became  insane  after 
a  violent  blow  on  the  bead  from  a  cricket  bat  or  ball,  and 
in  this  state  he  remained,  with  occasional  lucid  intervals,  for 
fifteen  years,  and  all  that  was  found  after  death  was  an  enormous 
encysted  collection  of  blood  in  the  cavity  of  the  arachnoid. 
And  in  Foville's  t  and  Blandin's  J  cases,  both  of  old  soldiers  in 
whom  severe  injuries  of  the  head  were  followed  by  insanity, 
large  collections  of  blood  were  years  afterwards  found  encysted 
in  the  cavity  of  the  arachnoid. 

Traumatic  extravasations  of  blood  in  the  pia  mater  differ 
in  many  respects  from  those  in  the  cavity  of  the  arachnoid. 
They  certainly  occur  less  frequently,  and  they  very  rarely  exist 
without  some  laceration  of  the  brain-substance.  Beneath  the 
arachnoid,  an  extravasation  of  blood  spreads  into  parts  far 
away  from  the  original  seat  of  the  injury,  and  the  whole  cere- 
bellum and  spinal  marrow  may  thus  be  covered  with  blood  pro- 
ceeding from  a  laceration  of  the  cerebrum  only.  In  the  pia 
mater,  too,  an  extravasation  of  blood  never,  as  far  as  I  am 
aware,  gives  rise  to  encysted  collections  such  as  those  which 
have  been  described  in  the  cavity  of  the  arachnoid. 

It  was  at  one  time  thought  that  these  widespread  extrava- 
sations of  blood  in  the  pia  mater  were  apt  to  produce  more 
urgent  symptoms  than  those  collections  of  blood  in  one  mass 
which  give  rise  to  a  less  general  pressure ;  but  further  experience 
has  not  confirmed  this  opinion,  and  it  is  now  admitted  that 
there  are  no  symptoms  by  which  an  extravasation  of  blood  in 
the  pia  mater  can  be  recognised.  Neither  is  there  any  possi- 
bility of  these  extravasations  being  let  out,  even  supposing  the 
dura  mater  to  have  been  laid  open.  The  constant  infiltration  of 
the  blood  in  the  pia  mater  precludes  aijy  such  fortunate  result. 

Injuries  of  the  head  sometimes  give  rise  to  large  extravasa- 
tions of  blood  in  the  structure  of  the  brain,  and  occasionally,  too, 
the  ventricles  are  found  filled  with  blood  after  injuries  of  this 
kind.  But  in  dealing  with  such  cases  great  caution  is  necessary 
in  order  to  avoid,  if  possible,  mixing  up  cases  of  apoplexy  with 
those  of  traumatic  effusions.    An  accident  coexisting  with  an 


*  Lancet,  1846,  vol.  i.  p.  416, 
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extravasation  of  blood  in  the  cerebral  substance  does  not  neces- 
sarily imply  cause  and  effect ;  the  previous  condition  of  the  brain 
or  the  outpouring  of  blood  from  diseased  vessels,  may,  in  fact, 
have  been  the  cause  of  the  accident.  There  is  no  doubt  that 
many  a  case  reported  as  one  of  traumatic  effusion  of  blood  in 
the  brain  was  simply  a  case  of  apoplexy. 

Minute  extravasations  of  blood  in  the  brain  will  find  their 
appropriate  place  in  the  subject  of  Contusion  op  the  Brain. 

Collections  of  blood  in  the  brain,  or  in  its  ventricles,  the 
result  of  an  accident,  may  run  through  the  numerous  and  well- 
known  changes  of  a  simple  apoplectic  effusion.  But  such 
changes  seldom,  however,  take  place  in  traumatic  extra- 
vasations, which  are  generally  rapidly  fatal,  being,  as  they  are 
for  the  most  part,  associated  with  other  severe  lesions  of  the 
cranial  contents. 

The  symptoms  of  a  traumatic  extravasation  of  blood  into  the 
brain  are  the  same  as  those  of  an  apoplectic  effusion.  And  the 
treatment,  too,  must  be  precisely  similar.  It,  as  well  as  all 
other  treatment  of  intra-cranial  extravasations,  not  admitting 
of  operative  interference,  must  be  purely  medical. 

Fkactuees  op  the  Skull. 

These  fractures  may,  for  practical  purposes,  be  conveniently 
divided  into  fractures  of  the  vault,  and  fractures  of  the  base,  of 
the  skull. 

Fractures  of  the  vault.  In  the  vault,  most  of  the  fractures 
are  direct ;  the  bone  gives  way  at  the  spot  Avhich  was  struck, 
and  the  result  may  be  simply  a  fissure,  or  the  bone  may  be 
broken  into  fragments. 

The  fissure  is  most  frequently  not  limited  to  the  seat  of  the 
injury  ;  sometimes  it  spreads  through  various  bones,  and  often- 
times reaches  from  the  vault  into  the  base. 

The  comminuted  fracture  is  much  less  apt  to  spread ;  pro- 
duced by  a  more  or  less  concentrated  blow,  such  a  fracture  is 
for  the  most  part  limited  to  the  seat  of  the  injury. 

The  comminuted  fracture  and  the  fissure  may  coexist,  and 
this  especially  iii  cases  of  a  heavy  blow  acting  on  a  large 
surface. 

Fractures  of  the  vault  may  be  limited  to  the  outer  or  to  the 
inner  surface  of  the  skull;  but  such  fractures  by  far  most 
commonly  extend  through  the  whole  thickness  of  the  bone. 
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And  the  broken  bone  may  either  retain  its  proper  level,  or  be 
driven  outwards  or  inwards. 

The  displacement  outwards  very  rarely  happens ;  there  are, 
however,  two  specimens  of  it  in  the  Museum  of  St.  George's 


Fig.  44. 


Fracture  of  the  sknll,  with  displacement  outwards. 
From  St  George's  Hospital  Museum. 

Hospital.  In  both  specimens,  a  piece  involving  the  whole 
thickness  of  the  bone,  having  been  detached  on  three  sides,  is 
bent  outwards,  and  thus  raised  two  or  three  lines  above  the 
level  of  the  skull :  the  fragment  is,  however,  immovable,  as  it  is 
stiU  connected  at  one  side  to  the  surrounding  bone,  the  external 
table  of  which  is,  at  this  part,  only  partially  fractured ;  the 
appearances  may,  in  fact,  be  said  to  resemble  the  lid  of  a  box 
partially  open.  In  one  instance  the  injury  was  produced  by  a 
chisel  falling  from  a  great  height  on  to  the  head;  and  in  the  other, 
the  patient,  in  a  fall  from  a  great  height,  struck  his  head  upon 
some  iron  railings,  one  of  which  penetrated  the  skuU. 

The  displacement  inwards  is  of  very  common  occurrence. 
The  external  table  alone  may  be  driven  down ;  and  this  may 
happen  in  any  part  of  the  vault,  but  especially  in  the  region  of 
the  frontal  sinuses,  where  the  depression  may  be  very  extensive, 
without  any  injury  of  the  inner  table.  The  inner  table  alone 
may  be  broken  and  depressed,  without  a  trace  of  injury  about 
the  outer  parts  of  the  bone.  Cases  such  as  these  are,  it  is  true, 
very  rarely  met  with  ;  but  extensive  splintering  and  depression 
of  the  inner  table  not  unfrequently  exist,  with  some  slight  injury 
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of  the  outer  table.  In  tlie  Museum  of  St.  George's  Hospital  there 
is  a  skull-cap  (Figs.  45,  46)  with  a  comminuted  fracture  of  the 

Fig.  45. 


Fracture  of  skull,  ■with  depression  of  inner  table. 
Outer  surface. 


inner  table  with  extensive  depression,  and  in  the  outer  table 
corresponding  to  this  there  are  merely  some  slight  cracks.  And 
in  another  preparation  in  the  Museum  of  St.  George's  Hospital, 
with  splintering  and  depression  of  the  inner  plate  alone,  there 

Fig.  46. 


Fracture  of  skull,  with  depression  of  inner  table. 
Liner  surface. 


is  a  simple  clean  cut,  of  an  inch  long,  through  the  outer 
layers  of  the  bone  :  the  boy  had  fallen  out  of  a  cart,  and  no 
doubt  the  bone  was  cut  by  some  sharp  piece  of  stone  lying  on 
the  road.  In  his  remarks  upon  this  important  subject,  it  was 
to  sabre-cuts  that  Mr.  Guthrie*  referred  especially ;  but  such 


*  Lij.  of  Head,  p.  86. 


FEACTUEES  OF  THE  VAULT.  267 


appearances  about  fractures  of  the  skull  are  by  no  means  \m- 
common  in  civil  hospitals.  A  smart  blow  inflicted  on  the  skull 
by  a  more  or  less  pointed  instrument — a  nail,  the  corner  of  a 
brick,  a  piece  of  flint,  the  angle  of  a  slate — may  produce  such  a 
fracture.  M.  Denonvilliers  *  presented  to  the  Societe  de  Chi- 
rurgie  de  Paris  a  specimen  of  this  kind,  in  which  the  injury  had 
been  produced  by  a  slate  falling  on  the  head.  A  case  is  also 
described  by  Mr.  Benjamin  Phillipps,t  in  which  a  large  fragment 
about  two  inches  and  a  half  long  was  found  completely  detached 
from  the  inner  table,  and  sticking  in  the  dura  mater ;  in  the 
outer  table  was  a  clean  cut  made  by  a  flat-iron  or  shovel.  In 
Samuel  Cooper's  J  case  the  injury  was  caused  by  a  nail  projecting 
from  a  door  which  had  fallen  upon  the  patient. 

Fractures  with  depression  involving  the  whole  thickness  of 
bone  present  some  varieties  deserving  of  notice.  There  may  be, 
as  in  a  specimen  in  the  Museum  of  St.  George's  Hospital,  a 


Fig.  47. 


Depressed  fracture  of  skull,  in  an  oval-sliaped  piece,  driven  down  and  split. 

single  line  of  fracture  extending  some  distance,  with  an  ex- 
tensive over-riding  of  one  side  of  the  fracture.  A  very  common 
form  of  fracture  with  depression  is  that  in  which  an  oval  piece 
of  bone  is  not  only  driven  down,  but  split  longitudinally  in  two 
fragments  which  slant  towards  each  other,  the  depression  being 
much  greater  at  the  centre  than  at  the  circumference.  With 
such  appearances  on  the  outer  surface,  the  fracture  of  the  inner 


*  Compend.  de  Chir.  Prat.  t.  ii.  p.  578. 
t  Med.  Gaz.  vol.  xxxiii.  1844,  p.  129. 
X  Erichsen,  Surgery,  2d  ed.  p.  280. 
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plate  is  much  more  extensive  and  much  more  irregular.  A  speci- 
men in  the  Museum  of  St.  George's  Hospital  (Fig.  47)  aifords  a 
strongly  marked  instance  of  this  form  of  fracture,  of  which  I 
have  seen  several  cases.  Such  a  fracture  is  commonly  produced 
by  some  heavy  body  with  a  sharp  margin  applied  with  great 
force — a  quoit  or  a  horse-shoe.  But  perhaps  the  most  ordinary 
form  of  fracture  with  depression  is  that  in  which  several  frag- 
ments, more  or  less  of  a  triangular  shape,  have  their  points 
extensively  driven  down  and  firmly  wedged  into  each  other, 
whilst  their  bases  still  remained  on  a  level  with  the  surrounding 
bone.  Taken  as  a  whole,  the  broken  portion  is  here,  too,  almost 
always  of  an  oval  shape,  and  cracks  and  fissures  involving  only 
the  outer  table  are  frequently  found  disposed  around  the  de- 
presed  piece.  And  here  too,  whatever  be  the  extent  of  the  in- 
jury in  the  outer  part,  that  on  the  inner  side  is  much  more 
extensive  still.  And  so  it  is  in  all  ordinary  cases  of  fracture  with 
depression. 

The  more  extensive  splintering  and  depression  of  the  inner 
table  of  the  skull  is  usually  attributed  to  its  greater  density 
and  consequent  brittleness;  but  there  is  no  doubt  that  the 
direction  in  which  the  force  acts  tends  in  some  measure  to 
produce  these  effects.  Of  this  Mr.  Erichsen  *  mentions  a  well- 
marked  example.  A  man  fired  a  pistol  into  his  mouth,  and  the 
ball  in  passing  out  of  the  skull  first  struck  the  inner  and  then 
the  outer  plate  of  the  vault.  The  result  was,  that  the  outer 
plate  was  much  more  extensively  splintered  than  the  inner  one. 

As  to  traumatic  depression  of  the  skull  without  a  fracture,  of 
this  we  have  no  well-authenticated  specimen  in  the  adult.  And 
until  such  a  preparation  be  brought  forward,  the  existence  of  this 
form  of  injury  in  the  adult  ought  not  to  be  admitted.  In  young 
children  with  very  pliant  bones,  it  is  just  possible  that  such  an 
accident  might  occur ;  but  even  here,  in  a  well-marked  depres- 
sion, some  of  the  bony  fibres  must  have  given  way. 

A  wound  of  the  integument  leading  down  to  the  bone  may 
accompany  every  variety  of  fracture  of  the  vault.  And  in  these 
compound  fractures,  the  injury  of  the  bone  is  very  much  more 
frequently  strictly  limited  to  the  seat  of  the  blow  than  it  is  in 
cases  of  simple  fracture.  Out  of  twenty  cases  of  compound 
fracture  of  the  vault,  the  injury  of  the  bones  was  thus  strictly 
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limited  to  the  seat  of  the  blow  in  eight  cases ;  in  six  of  which 
the  injury  was  produced  by  heavy  blows,  falls,  or  blunt  instru- 
ments, and  in  two  by  sharp  instruments.  But  out  of  fifty-six 
cases  of  simple  fracture  this  strict  limitation  existed  only  in  one 
single  instance,  and  in  this  case  the  patient,  having  fallen  off 
his  coach-box,  had  struck  his  head  against  the  ground. 

Are  there  any  signs  by  which  we  can  in  all  cases  recognise 
the  existence  of  a  fracture  of  the  vault  ?  No.  Fissures  involv- 
ing the  whole  thickness  of  the  vault  of  the  skull  constantly  exist 
without  ever  having  been  suspected  during  life ;  and  even  an 
extensive  and  a  comminuted  fracture  with  great  depression  of 
the  fragments  may,  and  often  does,  escape  notice,  when  the 
broken  bone  lies  hidden  under  the  temporal  muscle  or  under  a 
large  extravasation  of  blood.  And,  on  the  other  hand,  an 
extravasation  of  blood  may  be  mistaken  for  a  fracture  vrith. 
depression,  and  so  too  may  an  abnormal  depression  of  the  skull. 
Such  a  depression  may  depend  upon  a  congenital  malformation, 
or  be  produced  by  absorption  of  the  diploe  and  thinning  of  the 
tables,  as  sometimes  occurs  in  the  skull,  especially  in  elderly 
persons. 

Accompanied,  however,  by  a  wound  leading  down  to  the  bone, 
fractures  of  the  vault  are,  in  general,  easily  detected ;  but  even 
here  appearances  are  sometimes  deceptive,  and  sutures  and 
vascular  grooves  have  been  mistaken  for  fissures.  In  some  of 
these  cases  the  error,  no  doubt,  arose  from  carelessness ;  but  an 
abnormal  disposition  of  a  suture  may  mislead  the  most  attentive. 
And  unless  careful,  even  in  compound  fractures  with  depression, 
we  may  be  led  into  error  as  to  the  exact  condition  of  the  inner 
plate  of  the  bone. 

There  is,  however,  one  sign  indicative  of  fracture  of  the  skull 
about  which  one  would  have  thought  that  no  mistake  could 
possibly  have  occurred.  But  Marechal*  mentions  a  case  in 
which  the  inspissated  secretion  of  the  frontal  sinuses  was 
mistaken  for  brain-substance,  thought  to  be  oozing  out  of  a 
fracture  in  this  region. 

There  is  also  on  record  f  a  singular  instance  of  the  appearances 
which  may  lead  to  an  error  in  diagnosis  as  to  a  compound 
fracture  of  the  skull.    A  woman  was  admitted  into  the  Hotel- 


*  Mem.  de  VAcad.  de  Chir.  t.  i.  p.  247. 
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Dieu  with  a  wound  in  the  temporal  region,  accompanied  by 
profuse  bleeding.  A  fragment  of  bone,  several  lines  in  leng-th, 
was  found  deep  in  the  wound  and  quite  loose  ;  this  was  removed, 
and  the  finger  then  passed  through  an  opening,  the  circumference 
of  which  was  unyielding.  The  case  was  at  once  thought  to  be 
one  of  compound  fracture,  with  separation  of  some  fragments. 
But  it  was  soon  remarked  by  a  bystander,  that  the  fragment  of 
bone  which  had  been  removed  was  dry,  and  quite  white,  as  if  it 
had  been  macerated.  This  led  to  a  more  careful  examination  of 
the  wound,  and  it  was  discovered  that  the  supposed  hole  in  the 
skull  was  nothing  but  a  laceration  of  the  temporal  fascia,  and 
the  fragment,  the  innocent  cause  of  the  error,  turned  out  to  be 
simply  a  piece  of  bone  which,  lying  on  the  ground,  had  been 
driven  into  the  temple  when  the  patient  fell. 

In  the  treatment  of  fractures  of  the  vault  of  the  skull  are  in- 
volved some  of  the  nicest  and  most  litigated  points  in  the  prac- 
tice of  surgery. 

And  first,  as  to  lineary  fracture  or  fissure.  Unaccompanied 
by  brain-symptoms,  such  fractures,  even  when  compound,  are 
not  to  be  interfered  with  ;  the  wound  must  be  treated  according 
to  circumstances,  and  the  case  carefully  watched  for  some  time. 
Now  and  then  a  fissure  of  the  slmll,  simple  or  compound,  is 
followed  by  suppuration  between  the  bone  and  the  dura  mater, 
the  symptoms  and  treatment  of  which  have  already  been  noticed 
in  the  subject  of  '  contusion  of  bone.' 

A  few  years  back,  and  it  was  held  that  intra-cranial  inflamma- 
tion would,  in  all  probability,  follow  a  fissure  of  the  skuU  ;  and 
hence  the  precept  of  Pott,*  '  that  perforation  is  absolutely 
necessary  in  seven  cases  out  of  ten  of  simple  undepressed 
fractvire  of  the  skull.'  But  of  inflammation  following  a  fissure, 
one  case  only  was  met  with  in  the  wards  of  St.  George's  Hospital 
during  a  period  of  ten  years,  and  in  this  case  there  was  a  wound 
leading  down  to  the  bone.  The  case,  as  in  '  contusion  of  the 
bone,'  went  on  well  for  upwards  of  a  fortnight ;  and  then,  on 
the  seventeenth  day,  came  the  symptoms  of  intra-cranial 
mischief,  and  death  followed,  notwithstanding  the  application  of 
the  trephine. 

The  principle  of  non-interference  also  holds  good  in  a  commi- 
nuted fracture,  even  with  depression  of  the  fragments,  provided 


*  Itij.  of  the  Head,  p.  130. 
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there  be  no  wound  of  the  scalp  and  no  symptoms.  Ifc  is  now  an 
established  rule  in  our  metropolitan  hospitals  that  simple 
fractures  of  the  skull  with  depression  and  without  symptoms 
are  to  be  left  alone.  The  depression  may  be  so  marked  as  to  be 
easily  detected ;  and  yet,  so  long  as  there  are  no  symptoms,  all 
operative  interference,  of  whatsoever  kind,  is  carefully  to  be 
avoided. 

In  such  a  case  the  recovery  may  be  as  rapid  and  as  uninter- 
rupted as  if  there  had  been  no  depression  of  the  bone.  But  it 
must  not  be  forgotten  that  such  a  depression  may  at  any  subse- 
quent period  lead  to  internal  mischief  of  a  serious  nature  ;  and 
the  patient  ought  to  be  put  upon  his  guard  as  to  the  risks  which 
he  for  the  future  may  be  subjected  to. 

But  svipposing  there  be  a  wound  leading  down  to  the  bone  in 
a  depressed  fracture  without  symptoms,  what  is  to  be  done  ? 
Are  we  to  operate  at  once,  or  not  ?  The  rule  is,  that  we  are  to 
operate,  and  at  once.  Compound  fractures  of  the  skull  with 
depression  most  frequently  lead,  as  demonstrated  by  Sir  A. 
Cooper  and  Sir  B.  Brodie,*  to  intra-cranial  suppuration ;  and 
hence  the  rule  laid  down  by  these  celebrated  surgeons,  that  we 
are  to  operate  to  prevent  the  impending  mischief.  To  this  rule, 
however,  exceptions  ought  to  be  made.  A  slight  depression, 
especially  when  it  corresponds  to  the  thicker  parts  of  the  injured 
bone,  does  not  require  an  immediate  operation.  Neither  does  a 
deep  in-driving  of  the  bone  over  the  frontal  sinuses ;  but  here  it 
must  be  borne  in  mind  that  these  sinuses  do  not  begin  to  make 
their  appearance  until  several  years  after  birth.  And  should  a 
compound  fracture  with  depression  chance  not  to  fall  under  the 
notice  of  the  surgeon  until  some  days  after  the  accident,  he 
ought,  if  there  are  no  signs  of  inflammation,  to  abstain  from 
operating ;  and  all  the  more  readily,  if  the  depression  is  a  broad 
one,  and  the  fracture  comminuted.  In  such  an  injury  the  patient 
sometimes  recovers  without  any  intra-cranial  inflammation. 
But  in  the  punctured  fracture,  in  which  sharp  splinters  of  the 
inner  table  are  driven  down  upon,  or  into,  the  dura  mater, 
inflammation  almost  invariably  arises  sooner  or  later  ;  and  of 
all  compound  fractures  of  the  skull,  the  punctured  fracture  is  on 
this  account  the  most  dangerous,  and  the  one  which  most 
imperatively  calls  for  the  use  of  the  trephine.  And  closely 
allied  to  these  punctured  fractures  are  those  in  which  a  clean 


*  Med.-Chir.  Trans,  vol.  xiv.  pp.  401,  402. 
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cut  exists  in  tlie  outer  parts  of  the  bone,  with  a  more  or  less 
extensive  splintering  and  depression  of  the  inner  plate.  True  it 
is  that  there  may  be  some  difficulty  in  such  cases  in  ascertaining 
the  exact  condition  of  the  bone ;  but  we  may  be  sure  that  the 
two  plates  are  separated  from  each  other,  and  the  inner  one 
splintered  and  depressed,  if  we  can  pass  a  probe  sideways  under 
the  outer  parts  of  the  cut  bone,  and  then  feel  the  inner  plate 
some  distance  deeper. 

Sometimes,  in  these  compound  fractures  of  the  skull,  and 
especially  in  the  punctured  fracture,  a  sharp  fragment  of  bone 
may  be  seen  sticking  in  the  brain.  In  such  a  case,  one  of 
Colles'*  practical  precepts  is,  that  all  attempts  at  removal  should 
be  postponed  for  a  few  days,  in  order  that  the  cerebral  substance 
around  the  fragment  may  have  time  to  consolidate  ;  but  in  such 
a  case  I  cannot  help  thinking  that  it  is  better  to  try  and  remove 
the  piece  of  bone,  which  sometimes,  even,  comes  away  readily 
enough.  In  these  attempts  the  surgeon  should,  however,  be 
exceedingly  careful ;  and  should  he  find  the  fragment,  notwith- 
standing all  his  care,  sinking  deeper  into  the  brain,  then  there 
is  no  doubt  that  he  ought  at  once  to  desist,  and  make  no  further 
attempt  for  a  few  days. 

In  the  fractures  which  we  have  been  considering,  operative 
interference  may  be,  and  often  is,  of  essential  service  :  but  thus 
far  we  have  dealt  with  the  most  favourable  cases  only — those 
cases  in  which  the  injury  of  the  bone  was  not  accompanied  by 
brain-symptoms. 

Passing  now  to  those  depressed  fractures  in  which  there  are 
primary  brain- symptoms,  are  we  to  operate  in  all  such  cases  ? 
If  the  fracture  is  a  simple  one,  and  the  symptoms  not  very 
urgent,  we  may  postpone  the  operation,  and  see  what  can  be 
done  by  other  remedial  measures,  before  resorting  to  the  trephine. 
Slight  symptoms  may  perhaps  be  dependent  upon  concussion  of 
the  brain,  or  upon  some  slight  pressure,  either  by  blood  or  by 
bone ;  and  such  symptoms  may  pass  off  under  the  influence  of 
judicious  treatment.  But  if  the  symptoms  are  lU'gent — if  they 
indicate  a  decided  pressure  upon  the  brain — then  operative 
interference  becomes  necessary. 

And,  from  what  has  already  been  said,  it  follows  that,  with 
a  wound  leading  down  to  the  bone,  we  ought  to  operate  at  once. 
If  the  symptoms  are  slight,  the  operation  may  be  successful ; 
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but  if  the  symptoms  are  urgent — if  compression  of  the  brain  is 
decided  and  strongly  marked — there  is  every  probability  that 
all  our  efforts  will  be  unavailing ;  for  in  such  cases  it  very  rarely 
happens  that  the  brain-symptoms  are  dependent  upon  the  de- 
pressed bone.  The  severe  symptoms  in  fractures  with  depres- 
sion arise,  for  the  most  part,  from  extensive  extravasations  of 
blood,  or  some  serious  lesion  of  the  brain  substance  itself;  and 
hence  the  reason  of  an  operation  being  so  seldom  of  any  use. 
Still,  notwithstanding  all  this,  it  is  our  duty  to  operate,  as  the 
Symptoms  may,  after  all,  be  wholly  dependent  upon  the  bone. 
Cases  are  certainly  now  and  then  met  with  in  which  symptoms 
of  a  very  urgent  nature  persist  so  long  as  the  bone  remains 
depressed,  and  are  relieved  only  by  its  removal.  Of  this,  the 
most  remarkable  case  is  Cline's,*  in  which  the  symptoms  con- 
tinued for  the  extraordinary  period  of  thirteen  months,  and  still 
were  relieved  by  the  removal  of  the  bone. 

As  a  general  rule,  a  depressed  piece  of  bone  may  be  allowed 
to  remain  in  a  child  without  producing  the  serious  results 
so  commonly  noticed  in  an  adult ;  and,  consequently,  we  may 
in  a  child  postpone  the  elevation  or  removal  of  the  broken 
bone,  which  in  an  adult  we  should  proceed  to  operate  upon  at 
once. 

In  operating  for  a  fracture  with  depression,  the  only  object  is 
to  elevate  or  to  remove  the  fragments  which  are  driven  down. 
Now  if  this  can  be  done  by  means  of  the  elevator  only,  so  much 
the  better.  Should  this  not  be  feasible,  then  we  must  see  if  we 
can  gain  sufficient  room  for  the  elevator  by  the  removal  of  a 
slip  of  the  sound  bone  overhanging  the  depressed  fragment; 
and  this  is  to  be  done  by  Hey's  saw,  if  possible.  The  use  of 
the  trephine,  as  far  as  depressed  bone  is  concerned,  is  to  be 
restricted  to  those  cases  in  which  the  edge  of  the  fracture  is 
regular,  and  without  corners.  And  in  trephining,  great  care 
should  be  taken  to  remove  as  little  bone  as  possible ;  but,  in 
our  anxiety  not  to  remove  too  much,  we  must  be  especially 
careful,  and  be  sure  that  no  irregular  margin  of  the  inner  plate 
is  left  pressing  upon  the  brain.  In  looking  over  the  skulls  in 
our  different  museums,  it  is  curious  and  most  instructive  to 
observe  how  frequently  a  sharp  edge  of  the  inner  plate  of  the 
bone  has  been  left  depressed. 

After  the  removal  of  parts  of  the  skull,  it  was  the  custom  in 
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former  times  to  protect  bj  plates  of  silver,  or  lead,  or  by  some 
other  means,  the  portion  of  brain  thus  left  exposed.  Of  late 
years,  however,  this  practice  has  been  abandoned ;  and  now, 
the  protection  of  the  brain  is  left  to  the  thickened  dura  mater 
and  integuments,  for  it  rarely  happens  that  ossification  takes 
place  sufficiently  to  fill  up  the  gap.  Patients,  under  such 
circumstances,  may  go  on  unharmed  for  years.  Occasionally, 
however,  the  cicatrix  gives  way,  hernia  cerebri  follows,  and  the 
patient  dies.  Thus  it  happened  to  a  yoimg  girl,  in  a  violent 
fit  of  coughing,  during  which  the  cicatrix  suddenly  gave  way.* 

Finally,  in  a  fracture  of  the  vault,  injury  of  a  large  venous 
sinus  may  occur ;  and  in  a  compound  fracture,  such  an  injury 
may  be  followed  by  hsemorrhage  of  an  alarming  character. 
But,  however  alarming  such  bleeding  may  at  first  sight  be,  it  is 
generally  said  that  the  danger  is  more  apparent  than  real ;  the 
bleeding  may  be  profuse,  but  it  is  easily  controlled.  Indeed, 
M.  Chassaignac  t  states,  that  he  had  not  been  able  to  find  on 
record  a  single  instance  of  fatal  hsemorrhage  from  a  sinus  thus 
wounded.  There  is,  however,  in  the  Museum  of  St.  George's 
Hospital  a  preparation  of  a  compound  fracture  of  the  skull 
laying  open  the  left  lateral  sinus  (Figs.  48,  49) ;  and  in  this  case, 
the  patient,  a  powerfully-built  man,  aged  51,  died  of  repeated 
attacks  of  hsemorrhage. 

An  injury  of  one  of  these  venous  sinuses  may  also  lead  to 
fibrinous  deposits  within  the  sinus,  and  suppuration  with  all  its 
secondary  consequences.  And  pyaemia  may,  as  a  matter  of 
course,  follow  any  fracture  of  the  vault ;  but  pysemia  is  much 
more  frequently  met  with  in  the  slighter  injuries  —  scalp- 
wounds,  or  contusion  of  the  bone.  Thus  in  twenty-three  cases 
of  simple  scalp-wound  or  contusion  of  the  bone,  which  ended 
fatally  at  St.  George's  Hospital  within  the  space  of  ten  years, 
purulent  infection  was  noticed  in  fourteen  instances  ;  whereas  in 
seventy-eight  cases  of  fracture  terminating  fatally  within  the 
same  period,  it  was  noticed  in  six  cases  only ;  and  even  of  these, 
five  were  compound  fractures.  The  fact  is,  that  in  far  the 
greater  number  of  fractures  the  patient  dies  long  before  the 
period  at  which  purulent  infection  usually  sets  in. 

Fractures  of  the  base.    Fractures  of  the  base  of  the  skull  are 


*  Edin.  Med.  Essays,  vol.  ii.  p.  217. 
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either  direct  or  indirect ;  that  is,  the  bones  either  give  way  at 
the  spot  which  was  actually  struck,  or  at  a  point  more  or  less 
remote  from  the  seat  of  the  injury. 

Fig.  48. 


Compound  fracture  of  the  skull — laying  open  the  lateral  sinus. 
Outer  view. 

In  the  vault,  fractures  are,  as  we  have  seen,  for  the  most  part 
direct;  but  in  the  base,  direct  fractures  are,  comparatively 
speaking,  very  rare. 

Fig.  49. 


\ 


Compound  fracture  of  the  skull — laying  open  the  lateral  sinus. 
Inner  view. 

At  certain  parts,  however,  the  bones  of  the  base  of  the  skull 
.are  remarkably  thin  and  brittle ;  so  thin,  that  if  direct  pressure 
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is  brought  to  bear  upon  them  they  readily  give  way.  Thus 
scissors,  slate-pencils,  tobacco-pipes,  bayonets,  have  been  thrust 
into  the  skull  through  the  orbits,  the  nostrils,  and  the  occipital 
bone ;  and  the  condyle  of  the  lower  jaw  has  even  been  driven 
into  the  middle  fossa  of  the  skull. 

Thrust-wounds  in  these  regions,  and  especially  those  of  the 
orbits  and  of  the  nostrils,  are  of  great  importance,  from  the 
readiness  with  which  the  brain  may  thus  be  injured. 

Injuries  of  this  kind  occur  most  frequently  about  the  orbits, 
and  in  no  class  of  cases  is  the  surgeon  more  likely  to  be  put  ofP 
his  guard  as  to  the  exact  nature  and  extent  of  the  injury.  At 
first,  all  that  may  be  apparent  is  the  slight  injury  of  the  ex- 
teiTial  parts — a  trifling  wound  of  the  upper  lid,  and  sometimes 
not  even  this,  for  the  instrument  may  have  slipped  under  the 
lid,  and  left  merely  a  patch  of  ecchymosis  on  the  conjunctiva. 
Brain-sjmptoms  there  may  be  none.  Two  or  three  days  may 
pass  over,  during  which  the  patient  goes  about  as  usual ;  then, 
brain-symptoms  make  their  appearance,  sometimes  siiddenly, 
and  the  patient  dies  in  the  course  of  a  few  hours,  or  days,  and 
the  true  nature  of  the  case  is  revealed  only  by  the  post-mortem 
examination.  Such  is  the  history  of  the  cases  recorded  by 
Morgagni,*  Sir  A.  Cooper,  f  Sir  P.  Crampton,:}:  Guthrie,  §  and 
J.  Painter.  ||  In  other  cases,  recovery  has  taken  place  notwith- 
standing serious  injury  of  the  brain,  indicated  by  severe  brain- 
symptoms,^  or  by  brain -protrusion.**  One  such  case  of  recovery 
is  constantly  quoted,  in  which  it  has,  however,  been  made 
clear  that  the  brain  could  not  have  been  injured.  Fran9ois  de 
Lorraine,  Due  de  Guise,  is  represented  ft  as  having  recovered 
after  a  lance  had  passed  immediately  above  the  eyeball,  and 
through  a  part  of  the  skull.  But  on  referring  to  the  report  of 
the  celebrated  Ambroise  Pare,  I J  who  had  charge  of  the  case,  it 
has  of  late  been  proved  that  the  lance  did  not  pass  au-dessns, 
but  au-dessous  de  Vceil ;  and,  consequently,  that  the  skull  was 
not  even  injured. 

Wliat  has  just  been  said  of  direct  fractures  of  the  orbit 
applies  equally  to  thrust-wounds  through  the  nostrils.  Whilst 


*  Lett.  51,  vol.  iii.  p.  121.  t  Led.  on  Surg.,  Tyrell,  vol.  i.  p.  295. 
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fencing  with  a  Avalking-eane  v/itli  one  of  his  comrades,  a  soldier 
was  hit  on  the  nose ;  but  the  only  appearance  of  injury  was  a 
small  puncture,  not  larger  than  a  leech-bite,  on  the  left  ala. 
The  man  died  a  few  days  afterwards,  with  brain-symptoms ; 
but  the  exact  nature  of  the  case  was  never  even  suspected.  At 
the  post-mortem  examination,  however,  the  brass  ferrule  of  the 
walking-cane  was  found  in  the  skull,  close  to  the  left  side  of 
the  sella  turcica,  and  this  had  led  to  extensive  inflammation  of 
the  membranes  of  the  brain.* 

A  direct  fracture  of  the  base  has  also  happened  by  the  con- 
dyle of  the  lower  jaw  being  forcibly  driven  against  its  fossa,  the 
diaphanous  plate  of  which  it  has  broken  through.  Of  this 
fracture  there  is  a  specimen  in  the  Museum  of  St.  George's 


Fig.  50.  Fig.  51. 


Fracture  of  the  skull,  caused  by  the  condyle  of  the  jaw. 
a  shows  the  condyle  projected  slightly  into  the  cavity  of  the  skull. 
Outer  surface.  Inner  surface. 


Hospital.  The  bottom  of  the  left  glenoid  fossa  is  broken,  and 
,  the  condyle  of  the  jaw  projects  slightly  into  the  cavity  of  the 
sknll.  But  a  still  better-marked  case  is  that  quoted  by  M. 
ChassaignaCj-f  in  which  the  right  condyle  of  the  lower  jaw  was 
driven  into  the  skull  by  a  fall  from  a  great  height  on  to  the  chin. 
The  man  lived  for  between  five  and  six  months,  during  which 
he  always  complained  more  or  less  of  his  head,  and  ultimately 


*  Dvblin  Jour.  1851,  p.  347. 
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died  with  brain-symptoms.  The  right  condyle  of  the  lower  jaw 
was  found  pressing  against  the  middle  lobe  of  the  brain,  in 
which  there  was  a  large  abscess. 

And  now  as  to  indirect  fractures  of  the  base  of  the  skull. 
These  fractures  are  very  common ;  so  much  so,  indeed,  that 
they  form  by  far  the  greater  part  of  the  fatal  injuries  of  the 
head  occurring  in  our  civil  hospitals.  Such  fractures  were,  for 
the  most  part,  and  for  a  long  time,  looked  upon  as  fractures  by 
contre-coup.  But  modern  researches  have  proved  that  fractures 
by  contre-coup  are  very  rare  at  the  base  of  the  skull ;  and  a 
close  analysis  of  fractures  of  the  base  shows  that  the  bones  of 
this  region  may  be  broken  in  different  ways. 

A  blow  upon  the  perpendicular  portion  of  the  frontal  may 
give  rise  to  a  fracture  of  the  orbitar  plate  of  this  bone,  without 
any  injury  whatsoever  being  perceptible  in  the  intervening 
osseous  tissue.  Of  this  an  example  happened  at  St.  George's 
Hospital  in  the  year  1849,  and  a  very  similar  case  is  related  by 
Boyer.* 

The  central  bones  of  the  base  may  be  the  only  bones  broken 
when  the  front  and  back  part  of  the  head  have  been  caught 
between  two  opj)Osing  forces. 

Fractures  of  the  base  may  also  be  produced  by  the  force 
acting  from  below  upwards,  the  shock  being  transmitted  through 
the  intermedium  of  the  spinal  column ;  and,  as  in  the  previous 
instances,  the  bones  broken  may  be  far  away  from  the  spot 
which  was  struck.  Alighting  on  the  knees,  or  on  the  feet,  in 
falls  from  great  heights,  gave  rise,  in  one  instance,  f  to  a 
breaking  off  of  the  apex  of  the  right  petrous  bone,  and  of  both 
posterior  clinoid  processes  ;  in  another  instance,  J  to  a  fracture 
also  of  the  right  petrous  bone,  and  a  slight  fracture  of  the 
same  side  of  the  sella  turcica  ;  and  in  a  third  in  stance,  §  the  only 
bone  broken  about  the  skull  was  the  cribriform  plate  of  the 
ethmoid  ;  every  other  bone  in  this  region  was  perfectly  sound. 

But  fractures  such  as  these  are,  one  and  all,  of  rare  occur- 
rence, and  but  very  few  such  cases  are  recorded  by  modern 
surgeons. 

Impulsion  of  the  spinal  column  forcibly  against  the  condyles 
of  the  occipital  bone  is  supposed  by  some  surgeons  to  be  the 


*  Journ.  de  Med.,  aout  1766,  Paris, 
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cause  of  the  fractures  so  frequently  observed  at  the  base  of  the 
skull.  Such  was  Earle's  opinion,*  and  Sir  B.  Brodie  states 
that  his  own  experience  corresponds  very  nearly  with  that  of 
Earle  ;  and  lately,  Mr.  Hilton,  in  his  valuable  Lechires  on  the 
Cranium  (p.  61),  comes  to  the  conclusion  that  the  frequency  of 
the  fractures  occurrmg  through  the  petrous  bone  is  dependent 
upon  the  forcible  impulsion  of  the  spine  against  the  occipital 
bone. 

That  certain  fractures  of  the  base  may  be  thus  produced 
there  is  no  doubt ;  but  that  most  of  the  fractures  of  this  region 
happen  otherwise  has,  I  think,  been  proved  also  beyond  a 
doubt.    A  fracture  of  the  base  may  be  strictly  limited  to  the 


Fig.  52.  Fig.  53. 


Fracture  limited  to  anterior  fossa.  Fracture  limited  to  middle  fossa* 


front,  middle,  or  back  part  of  this  region  of  the  skull ;  and 
preparations  illustrating  these  different  fractures  have  for 
many  years  past  been  in  the  Museum  of  St.  George's  Hospital. 
But,  as  far  as  I  know,  Dr.  Aranf  was  the  first  to  prove,  by 
experiments,  how  certain  fractures  came  to  be  strictly  limited 
to  certain  regions.  In  precipitating  a  large  number  of  bodies 
from  various  heights  on  to  the  head,  Dr.  Aran  found  that  the 


*  Sir  B.  Brodie,  Med.-Chir.  Trans,  xiv.  p.  329. 
t  Arch.  Gen.  de  Med.  'n^  ser.  t.  vi.  p.  180. 
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part  of  the  vault  which  first  struck  the  ground  gave,  as  it  were, 
the  key  to  the  fracture  which  would  take  place  at  the  base. 
Similar  results  were  also  obtained  when  diffused  blows  were 
dealt  upon  different  parts  of  the  skull  by  means  of  a  large  and 
heavy  hammer. 

In  the  front  part  of  the  vault,  injuries  thus  produced  led  to 
a  fracture  of  the  anterior  fossa:  in  the  middle  part  of  the 
vault,  they  led  to  a  fracture  of  the  middle  fossa ;  and  at  the 


back  of  the  head,  to  a  fracture  of  the  posterior  fossa.  In  no 
single  instance  was  a  fracture  detected  at  the  base,  without  a 
line  of  fracture  in  the  corresponding  part  of  the  vault. 

Taking,  then,  these  experiments  of  Dr.  Aran's,  it  will  be 
found  that  the  line  of  fracture,  instead  of  beginning  at  the 
base,  starts  from  that  part  of  the  vault  which  was  first  struck, 
and  stretches  from  thence  into  the  base.  And  the  truth  of  this 
has  been  proved  by  an  analysis  which  I  made  of  all  the  cases 
of  fractured  base  of  the  skull  admitted  into  St.  George's 
Hospital  during  a  period  of  ten  years,  in  the  great  majority  of 
which  the  cause  of  the  fracture  was  either  a  fall  from  a  great 
height,  or  a  blow  from  some  heavy  instrument. 

But,  to  trace  out  these  fractures  accurately,  the  skull  must 
be  divided  into  three  different  zones  or  segments ;  an  anterior 
zone,  formed  by  the  frontal,  the  upper  part  of  the  ethmoid, 
and  the  fronto-sphenoid ;  a  middle  zone,  by  the  parietals,  the 
squamous  and  the  anterior  surface  of  the  petrous  portions  of 
the  temporals,  with  the  greater  part  of  the  basi-sphenoid ;  and 
a  posterior  zone,  including  the  occipital,  the  mastoid,  and  the 
posterior  surface  of  the  petrous  poi-tions  of  the  temporals,  with 
a  small  part  of  the  body  of  the  sphenoid. 


Fig.  54. 


Fracture  limited  to  posterior  fossa. 


FEACTUEES  OF  THE  BASE. 


281 


With  the  skull  thus  divided,  the  line  of  fracture,  in  the  less 
severe  cases,  is  strictly  limited  to  one  of  these  zones.  Out  of 
twenty-five  cases,  the  line  of  fracture  was  found  to  be  thus 
strictly  limited :  to  the  anterior  zone  in  five  cases ;  to  the 
middle  one  in  fourteen  cases ;  and  to  the  posterior  one  in  six. 

In  severer  cases,  the  line  of  fracture  starting  from  the  vault 
spreads  into  two  of  the  fossse  at  the  same  time,  and  this  is 
readily  accounted  for  by  the  position  of  the  middle  fossa,  which, 
wedged  in  between,  and  firmly  articulated  with,  the  bones  of 
the  other  fossse,  either  receives  or  transmits  the  injury.  Thus, 
out  of  twenty-nine  cases  in  which  the  line  of  fracture  occupied 
two  of  the  fossse  at  the  same  time,  in  fourteen  it  was  the  middle 
and  anterior  fossse  which  were  implicated ;  and  in  fifteen,  the 
middle  and  posterior. 
'  In  the  most  severe  cases,  all  three  fossse  may  be  implicated 
at  the  same  time ;  but,  within  the  ten  years,  this  happened 
only  in  ten  cases. 

Such  an  analysis  points  out,  moreover,  that  the  middle  fossa, 
either  alone  or  in  combination  with  the  other  fossse,  is  the 
region  in  which  fractures  most  frequently  occur.  Out  of  the 
sixty-four  cases,  the  middle  fossa  was  broken  in  no  less  than  in 
fifty-three  cases. 

In  the  severer  forms  of  injury  there  may  be,  in  various  parts 
of  the  base,  some  small  circumscribed  fractures  in  addition  to, 
and  having  no  connexion  with,  the  main  line  of  fracture.  Thus, 
the  roof  of  the  orbit  is  sometimes  broken  independently  of,  and 
away  from,  the  principal  fracture ;  and  so,  too,  may  the  posterior 
clinoid  processes  be  thus  broken. 

I  The  only  symptoms  that  can  be  depended  upon  as  indicative 
of  fractured  base  of  the  skull,  are  connected  either  with  an 
escape  of  some  of  the  contents  of  the  skull,  or  with  an  injury 
done  to  the  nerves  as  they  are  emerging  from  the  skull. 

The  contents  of  the  skull  which  may  escape  in  a  fracture  of 
the  base  are  blood,  watery  fluid,  or  brain-substance.  The 
watery  fluid  and  the  brain-substance  must  be  left  for  further 
consideration,  and  so,  too,  must  the  injury  of  the  nerves.  Ee- 
mains  then  the  escape  of  blood. 

And  now,  in  order  that  this  escape  of  blood  may  take  place, 
the  line  of  fracture  must  run  in  certain  given  directions ;  it 
must  in  its  course  involve  some  of  the  large  vascular  channels 
lying  at  the  base,  and  it  must,  moreover,  open  a  road  through 
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•which  the  blood  can  get  out  of  the  skull  into  some  part  where 
its  escape  may  be  visible.  But  should  it  so  happen  that  the 
injury  does  not  produce  effects  such  as  these,  there  may  be  a 
very  extensive  fracture  of  the  base,  the  existence  of  which 
cannot  be  revealed  untU  the  post-mortem  examination  takes 
place. 

A  fracture  at  the  base  may  manifest  itself  by  an  escape  of 
blood  into  the  ceUular  tissue  of  the  orbit  and  eyelids  ;  by 
bleeding  at  the  nose,  or  subsequent  vomiting  of  blood  ;  by 
bleeding  from  the  ears ;  by  an  escape  of  blood  into  the  cellular 
tissue  in  the  mastoid  region,  or  into  that  of  the  back  of  the 
head. 

A  fracture  involving  the  orbitar  plates  of  the  frontal,  and 
extending  into  the  sphenoid,  may  lay  open  either  the  venous 
channels  in  this  region,  or  the  ophthalmic  artery — the  former 
much  more  commonly  than  the  latter. 

The  blood,  at  first  poured  out  at  the  back  of  the  orbit,  soon 
makes  its  way  forward ;  readily  infiltrating  the  loose  cellular 
tissue  of  this  region,  it  first  shows  itself  under  the  ocular 
conjunctiva,  and  subsequently  spreads  into  the  eyelids.  First 
the  ocular  conjunctiva,  then  the  lids ;  such  are  the  points  at 
which  blood  coming  from  the  bottom  of  the  orbit  must  show 
itself.  But  it  is  the  effusion  of  blood  under  the  ocular  con- 
junctiva which  must  guide  us  in  our  diagnosis,  and  for  this 
purpose  the  effusion  must  not  consist  of  a  few  patches  only ; 
it  must  extend  into  the  cellular  tissue  of  the  orbit  beyond  our 
sight.  As  to  the  lids,  the  lower  one  generally  becomes  dis- 
coloured before  the  upper  one.  M.  Velpeau  thinks  that  the 
lower  lid  is  always  the  first  to  be  discoloured  ;  but  I  have  seen 
several  cases  of  fractured  base  in  which  the  ocular  conjunctiva 
and  the  upper  lid  were  ecchymosed  without  any  discoloration  of 
the  lower  lid. 

Effusion  of  blood  under  the  ocular  conjunctiva  is,  then,  the 
sign  by  which  a  fracture  of  the  front  part  of  the  base  may  be 
recognised.  But  a  fracture  of  this  region  may  exist  without 
any  effusion  of  blood  under  the  ocular  conjunctiva,  or  the  lids 
only  may  be  discoloured ;  and  in  such  cases  it  must  be  borne 
in  mind  that,  however  extensive  the  fracture,  it  cannot  be 
diagnosed. 

Out  of  twenty-three  cases  of  fractured  base,  involving  more 
or  less  extensively  the  orbitar  plates  of  the  frontal,  all  of  which 
occurred  at  St.  George's  Hospital  within  the  space  of  ten  years. 
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it  was  found,  in  eight  cases,  that  there  were  no  traces  of  extra- 
vasated  blood  to  be  seen  either  in  the  eyelids  or  under  the  ocular 
conjunctiva  ;  and  in  five  cases,  that  the  effusion  of  blood  occupied 
the  eyelids  only :  so  that  in  these  thirteen  cases  there  could 
have  been  no  suspicion  whatever  as  to  the  existence  of  a  frac- 
ture. But,  on  the  other  hand,  the  nature  of  the  injury  was 
made  manifest  in  the  ten  remaining  cases  by  the  blood  effused 
under  the  ocular  conjunctiva  and  in  the  lids. 

Blood  may,  however,  be  effused  into  the  lids,  and  under  the 
ocular  conjunctiva,  in  fractures  of  the  malar,  or  of  the  superior 
maxillary,  bones  ;  and  this  may  give  rise  to  an  error  in  diagnosis. 
But  such  cases  are  of  rare  occurrence.  One  was  published 
some  few  years  back  by  Mr.  Holmes.* 

Effusion  of  arterial  blood  at  the  back  of  the  orbit,  in  conse- 
quence of  a  fractured  base,  is  of  further  interest,  inasmuch  as 
it  may  ultimately  lead  to  a  traumatic  aneurism,  which  may  go 
on  increasing  in  size,  and  thus  imperatively  call  for  surgical 
interference. 

Three  such  cases  have  occurred,  within  the  last  few  years,  to 
London  surgeons ;  two  at  the  London  Hospital  itself,  and  one 
at  the  Seamen's  Hospital.  In  all  these  three  cases,  the  history 
and  the  symptoms  left  no  doubt  as  to  the  nature  of  the  injury  : 
in  all  three,  a  ligature  was  ultimately  applied  to  the  common 
carotid,  and  in  all  three  recovery  followed  this  operation,  f 

Bleeding  from  the  nose  or  mouth,  or  vomiting  of  blood, 
occurs,  not  unfrequently,  after  injuries  of  the  head ;  but  the 
great  vascularity  of  the  membrane  lining  these  cavities  renders 
this  bleeding  much  less  valuable  as  a  diagnostic  sign  of  frac- 
tures of  the  base  than  that  which  proceeds  from  the  ear.  Still, 
if  the  bleeding  be  copious,  and  especially  if  it  continue  for  some 
time,  there  is  no  doubt  that  it  then  becomes  a  symptom  of  great 
value  as  a  means  of  diagnosis.  Out  of  thirty-two  cases  of 
fractured  base,  implicating  the  central  bones  of  this  region,  all 
of  which  occurred  at  St.  George's  Hospital  in  the  space  of  ten 
years,  bleeding  from  the  nose  or  mouth,  or  subsequent  vomiting 
of  blood,  was  present  in  no  less  than  in  fourteen  instances. 
The  symptoms  in  these  cases  were  such  as  to  lead  to  the  belief 
that  a  fracture  existed  in  some  of  the  bones  of  the  base  cor- 
responding to  the  pharynx  or  nose  ;  and  dissection  proved  that 


*  Association  Medical  Journal,  1855,  p.  967. 

t  Med.-Chir.  Trans,  vol.  xxii.  pp.  124-1345  xxxvi.  p.  221. 
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out  of  the  fourteen  cases,  tlie  fracture  was  confined  in  four 
cases  to  the  ethmoid ;  in  three,  to  the  body  of  the  sphenoid ; 
and  in  one,  to  the  basilar  process.  In  five  cases,  the  fracture 
involved  both  the  ethmoid  and  the  sphenoid ;  and  in  one  case 
it  extended  not  only  through  these  bones,  but  through  the 
basilar  also. 

In  the  vomiting  of  blood,  proceeding  from  a  fractured  base, 
it  not  unfrequently  happens  that  the  fluid  thrown  up  is  of  a 
dark  bistre  colour  ;  having  been  swallowed  and  retained  in  the 
stomach  for  some  time,  the  blood  has,  in  fact,  been  more  or 
less  acted  upon  by  the  gastric  juice.  Such  appearances  I  have 
several  times  noticed  when  vomiting  occurred  after  the  sub- 
sidence of  the  symptoms  of  concussion  which  accompanied  the 
fractured  base. 

Bleeding  from  the  ears,  in  severe  injuries  of  the  head,  has, 
for  many  years  past,  been  held,  and  deservedly  too,  as  one  of 
the  most  valuable  diagnostic  signs  of  fractured  base.  But  this 
bleeding,  to  be  of  any  value  as  a  means  of  diagnosis,  must  be 
of  a  serious  nature,  and,  above  all,  it  must  continue  for  some 
time.  With  such  a  bleeding,  it  may  be  safely  diagnosed  that 
there  is  a  fracture  of  the  base  running  through  the  petrous 
bone,  and  opening  up  a  communication  between  the  cavity  of 
the  tympanum  and  some  of  the  numerous  and  large  vascular 
channels  which  surround  this  bone,  or  with  an  extravasation  of 
blood  within  the  cranium  itself. 

Out  of  thirty-two  carefully  dissected  cases  of  fracture  of  the 
middle  fossa  implicating  the  petrous  bone,  the  flow  of  blood 
from  the  ear  was  profuse  and  continuous  in  fifteen  cases,  and 
in  all  these  cases  the  diagnosis  of  the  injury  was  clear. 

On  the  other  hand,  fractures  of  the  temporal  bone  frequently 
occur  in  which  there  is  no  sign  that  can  lead  to  the  supposition 
of  such  an  injury.  In  such  cases,  either  the  line  of  fracture 
does  not  extend  into  the  tympanum,  or,  if  it  does,  the  membrana 
tympani  is  not  ruptured,  and  the  blood  cannot  consequently  get 
into  the  external  meatus.  Thus,  in  twelve  of  the  seventeen 
remaining  cases,  the  tympanum  was  not  involved  in  the  fracture, 
and  in  the  other  five  cases  the  tympanum  was  fractured,  but 
the  membrana  tympani  was  not  raptured. 

In  those  cases  in  which  a  fracture  of  the  petrous  bone  com- 
municates with  one  of  the  veneris  sinuses  on  the  inside  of  the 
skull,  and  in  which  there  is  no  rupture  of  the  membrana  tym- 
pani, there  can  be  no  bleeding  from  the  ear;  but,  in  such 
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cases,  the  blood  poured  into  the  cavity  of  the  tympanum  soon 
finds  its  way  through  the  Eustachian  tube,  so  that  there  may 
be  bleeding  from  the  nose  or  from  the  mouth,  or  subsequent 
vomiting  of  blood.  Of  this,  careful  dissections  leave  no  doubt. 
And  this  passing  of  blood  from  the  cavity  of  the  tympanum 
through  the  Eustachian  tube  may  even  take  place  when  there 
is  a  rupture  of  the  membrana  tympani ;  so  that,  in  some  few 
cases  of  fractured  petrous  bone,  we  may  actually  have  bleeding 
both  from  the  ear  and  from  the  nose  at  the  same  time. 

Extravasation  of  blood,  and  consequent  discoloration  of  the 
skin,  appearing  in  the  mastoid  region  some  hours  after  a  severe 
injury  of  the  head,  may  lead  to  the  suspicion  of  a  fracture  in- 
volving the  posterior  part  of  the  base ;  and  all  the  more  valuable 
will  this  sign  become,  if  the  injury  did  not  bear  directly  upon 
this  region,  and  especially  if  it  bore  upon  the  opposite  side  of 
the  head. 

A  discoloration  of  the  integuments  of  the  lateral  parts  of  the 
neck,  appearing  subsequent  to  an  injury  of  the  head,  may  also 
serve  as  a  guide  to  the  diagnosis  of  a  fracture  of  the  base.  The 
blood  oozing  from  the  fractured  skull  gradually  infiltrates  the 
cellular  tissue  of  the  neck,  and  thus  ultimately  reaches  the  skin, 
which  becomes  discoloured,  as  if  bruised. 

And  a  sudden  pufl&ness  in  the  occipital  region,  with  disculor- 
tion  of  the  skin,  some  hours  after  a  severe  injury  on  this  part 
of  the  head,  may  also  be  of  use  in  the  diagnosis  of  a  fractured 
base.  The  large  venous  sinuses  connected  with  the  occipital 
may,  when  this  bone  is  broken,  be  torn  across,  and  thus  give 
rise  to  an  extravasation  of  blood,  which,  gradually  oozing 
through  the  line  of  fracture,  may  ultimately  show  itself  in  the 
superficial  parts,  and  thus  reveal  the  nature  of  the  injury. 

Fractures  of  the  base  of  the  skull,  even  when  clearly  recog- 
nised, lead  but  very  seldom  to  operative  interference.  All  our 
treatment  must  be  directed,  not  against  the  broken  bones,  but 
against  the  accompanying  cerebral  lesions.  In  some  rare 
instances  we  may,  however,  have  to  resort  to  an  operation,  even 
in  the  base  of  the  skull.  Thus  in  a  comminuted  fracture,  with 
depression,  I  have  seen  a  fragment  removed  which  proved  to 
be  the  greater  part  of  the  roof  of  the  orbit.  And  the  trej)hine 
has  been  applied,  and  successfully  too,  close  to  the  foramen 
magnum.* 


*  31ed.-Chir.  Trans,  vol.  ii.  p.  105. 


286 


INJURIES  OF  THE  HEAD. 


What  occurs  about  the  broken  bones,  when  the  patient  sur- 
vives a  fractured  base  ?  Does  union  take  place  ?  And  if  so,  by 
what  medium  are  the  broken  bones  united? 

In  some  cases,  even  after  a  lengthened  period — months,  and 
years — no  trace  of  union  has  been  found.  In  other  cases,  the 
line  of  fracture  has  been  found  united  partly  by  dense  fibrous 
tissue,  and  partly  by  a  thin  layer  of  inlaid  bone.  And  in  other 
cases,  again,  bony  union  has  been  perfect,  and  throughout  the 
whole  line  of  fracture.  In  some  cases  of  bony  union,  porous 
bone  has  been  found  heaped  up  along  the  sides  of  the  line  of 
fracture  on  the  inner  side  of  the  skull;  and  when  the  fracture 
passes  through  one  of  the  sinuses,  this  heaping  up  of  bone  may 
be  such  that  the  channel  becomes  blocked  up. 

Separation  of  the  sutures.  A  question  has  arisen  whether  a 
separation  of  the  sutures  can  possibly  occur,  without  the  bones 
being  in  some  way  or  another  broken.  As  might  well  be  sup- 
posed, from  the  nature  of  the  articulations  about  the  skull,  a 
separation  of  suture  without  a  fracture  is  a  very  rare  form  of 
injiiry.  I  have  observed  it  but  once.  It  occurred  in  the  back 
part  of  the  squamo-parietal  suture.  The  temporal  having  been 
slightly  separated  from  the  parietal,  and  driven  upwards,  these 
bones  presented  at  first  sight  the  appearance  of  a  fracture  with 
depression. 

In  every  other  case  in  which  I  have  met  with  a  separation  of 
the  sutui'es,  it  has  always  been  in  connection  with  extensive 
fractures  stretching  into  the  base.  Thus,  in  seventy-eight  cases 
of  fractured  skull,  there  were  fourteen  cases  in  which  there  was 
extensive  separation  of  the  sutures,  two  or  more  of  which  were 
sometimes  implicated  at  the  same  time. 

As  to  the  frequency  with  which  the  various  sutures  give  way, 
an  analysis  of  these  fourteen  cases  proves  that  separation  of 
the  coronal  suture  occurred  in  seven  cases  ;  in  the  lambdoid,  it 
occurred  in  six  cases ;  in  the  sagittal,  in  four ;  in  the  petro- 
occipital,  in  one ;  in  the  temporo-parietal,  in  one ;  and  in  the 
spheno-parietal,  in  one.  It  sometimes  happens,  when  several 
sutures  have  given  way  at  one  and  the  same  time,  that  a  whole 
bone  becomes  detached  from  the  other  bones.  Thus,  in  one 
case  where  there  was  complete  separation  of  the  coronal  suture, 
the  frontal  was  at  the  same  time  extensively  separated  from  its 
connections  with  the  other  bones  of  the  skull,  and  thus  all  but 
isolated. 
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This  separation  of  the  sutures  is,  as  a  matter  of  course,  most 
likely  to  occur  before  the  adult  period  of  life,  and  -when  the 
bones  have  not  yet  been  soldered  together.  It  has,  however, 
happened  at  an  advanced  age,  as  proved  by  a  case  of  Mor- 
gagni's,*  in  which  the  patient  was  sixty  years  old. 

Coexisting,  as  separation  of  the  sutures  for  the  most  part 
does,  with  extensive  fracture  of  the  base,  this  injury  must  be 
classed  among  the  most  dangerous  to  which  the  skull  is  subject. 
It  invariably  indicates  that  great  violence  has  been  done  to  the 
bones.  Oftentimes  it  is  accompanied  by  laceration  of  the  peri- 
cranium, and  separation  of  the  dura  mater;  sometimes  even 
by  extensive  laceration  of  both  these  membranes,  through  which 
the  brain-substance  may  be  squeezed  out  of  the  skull,  and  found 
lying  immediately  under  the  integuments. 

A  most  extensive  separation  of  the  sutures,  with  fracture  of 
the  bones,  may,  however,  take  place  without  any  injury  of  the 
cerebral  substance.  Of  this,  I  once  dissected  a  most  remarkable 
instance.  The  skull  was  extensively  broken  ;  the  two  parietal 
bones  were  widely  separated  from  each  other,  and  on  a  different 
level  in  the  whole  length  of  the  sagittal  suture ;  the  left  bone 
was  in  its  natural  position,  but  the  right  was  driven  down  about 
two  lines.  The  brain  itself  was  not  in  the  slightest  degree 
injured. 

Disjunction  of  the  sutures,  in  its  symptoms  and  treatment, 
cannot  be  separated  from  fractures  of  the  skuU. 

Watery  Discharges  m  connection  with  severe  Injuries 

OF  THE  Head. 

As  an  accompaniment  of  sevei-e  injuries  of  the  head,  a  thin 
watery  fluid  is  now  and  then  found  issuing  either  from  the  ear, 
or  from  the  nose,  or  from  some  part  of  the  vault  of  the  skull. 

From  the  ear.  The  watery  discharge  from  the  ear  is  that 
most  commonly  met  with.  As  early  as  the  year  1727,  Stalpar- 
tius  van  der  Wielf  published  a  case  in  which  large  quantities 
of  a  thin,  clear,  watery  fluid  had  escaped  from  the  ear,  for  several 
days,  after  a  severe  injury  of  the  head.  This  case,  and  another 
quoted  by  Stalpartius  from  Joel  Langelottus,  are  the  only  cases 
usually  referred  to  as  having  been  observed  by  the  older 
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sargeons ;  but  O'Halloran,*  some  thirty  years  later,  also  pub- 
lished a  case  of  the  same  nature,  and  in  some  respects  even 
more  characteristic ;  and  the  elder  Dease  f  appears  likewise  to 
have  been  well  acquainted  with  the  occurrence  of  this  peculiar 
watery  discharge  from  the  ear.  But,  notwithstanding  the 
striking  nature  of  these  facts,  the  subject  was  subsequently  lost 
sight  of  until  some  twenty  years  back,  when  M.  Laugier,J  by 
some  carefully-made  dissections,  first  brought  to  light  the  coex- 
istence of  this  watery  discharge  from  the  ear  with  a  fracture  of 
the  petrous  bone  and  a  rupture  of  the  membrana  tympani ;  and 
then  followed  the  question,  even  now  so  much  debated,  as  to 
the  possible  source  of  this  fluid. 

The  various  opinions  which  have  been  broached  upon  this 
point  may,  however,  be  reduced  to  two  classes :  one,  in  which 
the  fluid  is  said  to  be  nothing  but  the  serum  of  the  blood ;  the 
other,  in  which  it  is  said  to  be  the  secretion  from  some  mem- 
brane. 

This  fluid  was  at  first  thought  to  be  nothing  but  the  serum 
from  a  clot  of  extra vasated  blood  lying  over  and  in  direct  contact 
with  the  fracture.  Such  was  M.  Laugier's  first  opinion,  published 
in  the  year  1839,  to  which  he  has  latterly  added  the  '  exudation 
of  serum  from  the  lacerated  vessels  lying  along  the  broken 
bone,  and  the  neighboviring  soft  parts. '§  M.  Chassaignac  also 
thinks  that  the  fluid  is  due  to  the  serum  of  the  blood,  but  that 
it  oozes  through  a  fraying  of  the  thin  outer  wall  of  some  one  of 
the  large  venous  sinuses  connected  with  the  petrous  bone.|| 

Neither  of  these  opinions  has,  it  must  be  confessed,  been  borne 
out  by  subsequent  experience. 

The  fluid  has,  in  turn,  been  ascribed  to  one  of  the  several 
secreting  membranes  with  which  the  petrous  bone  is  so  closely 
connected.  It  has  been  thought  to  be  the  liquor  Cotunnii ; 
then  the  fluid  from  the  cavity  of  the  arachnoid ;  then,  again, 
the  cerebro-spinal  fluid. 

That  the  discharge  is  due,  in  some  cases  at  any  rate,  to  the 
escape  of  the  cerebro-spinal  fluid,  there  is  now  no  longer  any 
doubt.    First  mooted  by  Auguste  Berard  and  M.  ISTelaton,!'  this 


*  LiJ.  of  the  Head,  p.  120.  t  Colles'  Led.,  by  M'Coy,  vol.  p.  155. 
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opinion  was  subsequently  taken  up  and  thoroughly  investigated 
by  M.  Eobert.'^  Anatomy,  dissection  of  morbid  specimens, 
experiments  on  the  dead  subject,  all  led  to  the  conclusion  that 
the  watery  discharge  from  the  ear,  after  a  severe  injury  of  the 
head,  is  due  to  the  escape  of  the  cerebro-spinal  fluid.  And 
M.  Chatin,t  in  analysing  this  watery  discharge,  found  its  com- 
position to  be  the  same  as  that  of  the  cerebro-spinal  fluid,  both 
being  especially  marked  by  the  very  small  quantity  of  albumen 
and  the  large  quantity  of  chloride  of  sodium. 

The  escape  of  the  cerebro-spinal  fluid  implies  a  fracture 
cutting  across  the  meatus  internus  and  communicating'  with 
the  tympanum,  a  laceration  of  the  tubular  sheath  of  the  cerebral 
membranes  surrounding  the  seventh  pair  of  nerves  within  this 
meatus,  and  a  laceration  of  the  membrana  tympani.  Of  these 
various  lesions,  the  only  one  about  the  proof  of  which  there  lias 
been  any  difficulty  is  the  laceration  of  the  cerebral  m-embranes 
within  the  meatus.  There  is,  however,  in  the  Museum  of  St. 
George's  Hospital,  a  preparation  which  I  dissected  some  years 
back,  and  which  leaves  no  doubt  upon  this  point. 

But  there  are  many  cases  in  which  dissection  proves  that  the 
fracture  has  nothing  to  do  with  the  meatus  internus  ;  whatever 
its  coui'se,  either  across  or  perpendicular  to  the  axis  of  the 
petrous  bone,  the  fracture  passes  through  the  internal  and 
middle  ear  without  touching  the  meatus.  In  such  cases,  it  is 
clear  that  the  watery  discharge  cannot  be  due  to  the  escape  of 
the  cerebro-spinal  fluid.  It  is  then  said,  by  many  surgeons, J 
to  be  the  liquor  Cotunnii  proceeding  from  the  membrane  of  the 
labyrinth ;  and  difficult,  indeed,  would  it  be,  in  many  cases,  to 
prove  that  the  watery  discharge  is  not  in  part  due  to  this  fluid, 
where  the  fracture  runs  through  both  the  internal  ear  and  the 
tympanum,  which  are  thus  made  to  communicate  with  each 
other,  their  investing  membranes  being  torn.  In  opposition  to 
this  view,  we  have,  however,  the  quantity  of  the  fluid,  which 
oftentimes  is  so  gTeat  that  we  can  scarcely  realise  the  idea  of 
its  being  all  furnished  by  a  membrane  of  so  limited  an  extent. 
And  to  this  we  may  add  those  eases  of  profuse  watery  discharge 
from  the  ear,  after  a  severe  injury  of  the  head,  in  which  it  has 
been  proved  that  there  was  no  fracture  involving  either  the 
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internal  or  the  middle  ear,  and  no  communication  whatsoever 
between  these  cavities. 

Such  a  case  occurred  at  St.  George's  Hospital  in  the  year  1854.  The  man, 
having  fallen  off  a  ladder  about  twenty  feet  high,  was  admitted  with  a  discharge 
of  bloody  fluid  from  the  left  ear,  and  a  scalp-wound,  not  exposing  the  bone,  at 
the  upper  and  back  part  of  the  head.  He  died  on  the  seventh  day  after  the 
accident,  with  diffuse  cellular  inflammation  of  the  scalp,  and  symptoms  of 
cerebral  mischief.  As  to  the  fluid  from  the  ear,  on  the  morning  following  the 
accident  it  was  of  a  roseate  hue,  and  flowing  so  freely  that  in  less  than  an  hour 
a  couple  of  ounces  were  caught  in  a  gallipot  placed  under  the  ear.  The 
discharge  went  on  thus  for  two  days,  the  pillow-case  being  so  soaked  that  it 
became  necessary  to  have  towels  placed  under  the  head.  On  the  third  day,  the 
fluid  was  much  less  in  quantity,  and  on  the  sixth  there  was  but  little  of  it,  and 
it  was  of  a  puriform  appearance.  The  temporal  bone  was  carefully,  and  at 
several  different  times,  examined  both  by  Mr.  Henry  Gray  and  by  myself. 
There  was  no  fracture,  and  no  injury  whatsoever  of  the  bone  itself;  there  was 
no  kind  of  communication  between  the  middle  and  the  internal  ear;  the 
membrane  lining  the  cavities  of  the  internal  ear  was  perfectly  natural  in  every 
respect ;  the  membrane  lining  the  cavity  of  the  tympanum  and  the  mastoid 
cells  was  intensely  vascular  throughout,  and  covered  with  a  muco-purulent 
secretion  ;  the  membrana  tympani  was  extensively  ruptured  at  its  anterior  and 
inferior  part.  The  case  has  been  recorded  by  Mr.  Henry  Gray  in  the  Trans- 
actions of  the  Pathological  Society  of  London,  vol.  vi.  p.  22.  In  this  case 
there  was  no  fracture ;  the  watery  discharge  could  not,  then,  be  due  either  to 
the  escape  of  the  cerebro-spinal  fluid  or  to  an  increased  secretion  from  the 
arachnoid,  or  to  a  filtration  of  the  serous  part  of  the  blood.  There  was  no 
communication  between  the  middle  and  the  internal  ear ;  it  could  not,  therefore,  I 
be  due  to  the  escape  of  the  liquor  Cotunnii.  But  there  was  a  rupture  of  the 
membrana  tympani,  and  the  membrane  lining  the  cavity  of  the  tympanum  was 
intensely  vascular  ;  and  this,  I  think,  proves  that,  in  this  case,  at  any  rate,  the 
fluid  proceeded  from  the  inflamed  membrane  of  the  middle  ear. 

Another  case  of  copious  watery  discharge  from  the  ear,  after  an  injury  of 
the  head  and  without  any  fracture  of  the  temporal  bone,  occurred  at  St. 
George's  Hospital  a  few  years  ago.  The  man  was  admitted  with  bleeding 
from  the  ear,  which  was  followed  by  a  copious  watery  discharge.  He  died ; 
and  on  dissecting  the  temporal  bone  most  carefully,  Mr.  Holmes  could 
find  no  fracture  in  any  part  of  it,  and  no  injury  whatsoever  either  in  the 
tympanic  cavity  or  in  any  part  of  the  internal  ear.  The  discharge  was  con- 
nected with  fracture  of  the  lower  jaw  just  below  the  condyle :  the  lower 
fragment  had  perforated  the  wall  of  the  meatus  auditorius. 

I  have  mentioned  these  two  cases  particularly  to  prove  that 
cases  do,  now  and  then,  occur  in  which  an  injury  of  the  head 
has  been  followed  by  a  copious  watery  discharge  from  the  ear, 
without  any  fracture  or  injury  about  the  petrous  bone,  or  any 
commxmication  between  the  middle  and  the  internal  ear. 

What  value,  then,  are  we  to  attach  at  the  present  time  to 
the  watery  discharge  from  the  ear  as  a  diagnostic  sign  of  a 
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fracture  of  the  base  ?  Can  it  now  "be  said  that  a  profuse  watery- 
discharge  from  the  ear,  after  an  injury  of  the  head,  is  pathogno- 
monic of  fracture  of  the  petrous  bone  ?  It  must  be  confessed 
that  we  cannot  say  this.  On  the  other  hand,  however,  there  is 
no  doubt  that  the  symptom  still  remains  as  one  of  great  diag- 
nostic value  under  certain  circumstances. 

A  close  examination  of  these  cases  of  watery  discharge  shows 
that  this  fluid  makes  its  appearance  under  different  circum- 
stances. In  some  cases,  no  discharge  of  blood,  or  only  a  very 
small  quantity,  precedes  that  of  the  watery  fluid ;  the  discharge 
is,  in  fact,  watery,  and  unmistakably  so,  immediately  after  the 
accident.  In  other  cases,  a  copious  flow  of  blood,  going  on  for 
some  hours,  precedes  the  watery  fluid.  In  other  cases,  again,  the 
flow  of  blood  is  decided,  but  to  no  great  amount,  and  for  no 
long  period ;  and  then,  sooner  or  later,  comes  the  watery  dis- 
charge. There  are,  then,  as  far  as  is  known  at  present,  three 
classes  of  cases  of  this  watery  discharge. 

In  the  first  class,  where  the  fluid  from  the  ear  is  plentiful, 
and  of  a  decidedly  watery  character  immediately  after  the  acci- 
dent, there  need  be  no  doubt  as  to  the  nature  of  the  injury, — 
the  watery  discharge  is  due  to  the  escape  of  the  cerebro- spinal 
fluid,  which,  as  already  stated,  can  only  take  place  through  a 
fracture  of  the  petrous  bone  implicating  the  internal  auditory 
canal  and  its  membranes. 

In  the  second  class  of  cases,  characterised  by  a  copious  and 
prolonged  bleeding  from  the  ear,  followed  by  a  watery  discharge, 
a  fracture  of  the  petrous  bone  may  also  be  safely  diagnosed ; 
but  it  cannot  be  said  that  the  fracture  follows  any  particular 
course.  In  these  cases  it  must,  however,  be  clearly  understood, 
that  it  is  not  to  the  watery  discharge  that  we  can  trust  for  our 
,  diagnosis,  but  to  the  copious  and  prolonged  bleeding. 

Thus  far  there  is  no  difiiculty.  Not  so,  however,  in  the  third 
class  of  cases,  in  which  there  is  at  first  a  discharge  of  blood 
only,  neither  copious  nor  prolonged,  which  is  followed  by  a 
watery  discharge,  varying  as  to  the  time  of  its  appearance — 
varying  as  to  its  quantity.  It  may  be  present  within  a  very 
few  hours  after  the  accident, — it  may  be  profuse  within  a  very 
few  hours  after  its  appearance.  These  are  the  cases  in  which 
experience  has,  of  late,  proved  that  the  diagnosis  ought  to  be 
doubtful.  The  discharge  of  blood  is  certainly  not  of  a  character 
to  warrant  a  diagnosis  of  fracture  of  the  petrous  bone ;  and  as 
to  the  watery  discharge,  it  is  now  well  known  that  siich  a  dis- 
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charge  may  occur  within  a  few  hours  after  the  accident,  that 
its  quantity  may  even  be  profuse,  and  yet  that  there  may  be  no 
fracture. 

It  has  been  stated  by  some  surgeons  abroad,  and  especially 
by  M.  Robert,*  that  this  profuse  watery  discharge,  after  an  in- 
jury of  the  head,  belongs  especially  to  childhood  and  youth ; 
but  the  cases  which  have  fallen  under  my  own  notice,  it  so 
happens,  have  been  for  the  most  part  beyond  thirty  years  of 
age. 

A  profuse  watery  discharge  from  the  ear  has  always  been 
held  as  one  of  the  very  worst  features  in  an  injury  of  the  head. 
At  one  time,  indeed,  so  bad  was  this  feature  thought  to  be,  that 
it  was  said  that  no  patient  ever  recovered  who  presented  this 
symptom.  Such,  in  former  years,  was  the  opinion  of  the  elder 
Dease,t  and  such,  even  in  later  years,  was  at  one  time  the 
opinion  of  M.  Robert.  J  But  Stalpartius'  first  case,  in  which, 
after  an  injury  of  the  head,  complete  recovery  took  place,  not- 
withstanding a  most  profuse  discharge  of  a  watery  fluid,  had 
evidently  been  forgotten  for  a  time  ;  and,  of  late  years,  several 
cases  of  recovery  have  been  recorded. 

In  recording  cases  of  recovery  after  this  profuse  watery  dis- 
charge from  the  ear,  we  must,  however,  for  the  future  bear  in 
mind  carefully  to  note  the  precise  circumstances  under  which 
the  discharge  took  place,  and  especially  the  precise  characters 
of  the  fluid  from  its  very  first  appearance.  It  must  be  particu- 
larly stated  whether  the  fluid  was  watery  from  the  beginning, 
or  whether  it  was  merely  bloody ;  and  then,  whether  the  flow 
of  blood  was  continuous  for  any  length  of  time.  And  unless 
these  points  are  carefully  looked  to,  there  will  be  some  doubt  as 
to  recovery  having  taken  place  after  a  fractured  base. 

From  the  nose. — A  discharge  of  a  watery  fluid  sometimes  takes 
place  from  the  nostrils,  after  a  severe  injury  of  the  head ;  but 
such  a  discharge  occurs  much  less  frequently  from  the  nose 
than  from  the  ear. 

Attention  was  first  called  to  this  subject  by  a  case  which  was 
imder  the  care  of  Blandin,  at  the  Hotel-Dieu,  in  the  year  1840. § 
The  actual  source  from  whence  this  fluid  came  was  not  clearly 
made  out  in  this  case ;  but  in  M.  Robert's  case,||  which  occurred 

*  Arch.  Gen.  de  Med.  iv^  ser.  t.  ix.  p.  407. 
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in  1845,  a  careful  examination  proved  that  the  dura  mater 
lying  over  a  fracture  of  the  sella  turcica  was  torn  to  the  extent 
of  about  an  inch,  and  that  the  visceral  arachnoid  corresponding 
to  the  anterior  lobes  of  the  brain  was  also  torn.  Moreover, 
some  water  dropt  on  to  the  sella  turcica  soon  made  its  way  into 
the  nostrils,  and,  more  especially,  into  the  right  side. 

What  are  the  characters  of  this  watery  discharge  from  the 
nostrils  ?  Whenever  carefully  examined,  the  characters  of  this 
fluid  have  been  found  to  be  precisely  similar  to  those  of  the 
profuse  watery  discharge  from  the  ear  belonging  to  our  first 
class  of  cases.  The  fluid,  then,  is  marked  by  its  limpidness,  and 
by  its  containing  a  large  quantity  of  chloride  of  sodium,  and 
little  or  no  albumen ;  in  fact,  it  is  of  the  same  nature  as  the 
eerebro- spinal  fluid.  M.  Chassaignac,*  however,  sees  here,  as 
he  did  in  the  ear,  nothing  but  a  filtration  of  the  serous  part  of 
the  blood  contained  in  the  numerous  venous  sinuses  in  close 
connection  with  the  body  of  the  sphenoid,  the  fluid  escaping 
from  the  sinuses  through  a  fraying  of  their  walls.  But  here 
again,  the  chemical  analysis  of  the  watery  discharge  differing 
so  widely  from  that  of  the  serum  of  the  blood,  makes  it  impos- 
sible to  admit  that  such  can  be  its  source.  Whence,  then,  does 
this  fluid  come  ?  The  anatomical  disposition  of  the  cerebral 
membranes  in  the  central  parts  of  the  base  of  the  skuU  is  such 
that,  doubtless,  a  fracture  of  this  region  might  involve  the 
membranes,  lay  open  the  great  reservoirs  of  fluid  contained  in 
the  corresponding  sub-arachnoid  space,  and  thus  account  for 
the  enormous  discharge  of  watery  fluid  observed  in  these  cases ; 
and  which  in  M.  Eobert's  case  flowed  in  large  quantities  after 
death,  upon  the  body  being  turned  with  its  face  downward. 
And  in  addition  to  the  sub-arachnoid  space,  situated  over  the 
body  of  the  sphenoid,  there  is  also  here,  in  the  sella  turcica,  the 
pituitary  gland,  connected  with  the  infundibulum,  which  is 
continuous  with  the  third  ventricle.  So  that  at  this  spot  the 
watery  discharge  from  the  nostrils  might  be  due  to  the  escape 
of  the  fluid  contained  in  the  ventricles,  if  the  pituitary  gland 
and  infundibulum  were  lacerated  or  destroyed  by  the  injury. 
And  such,  one  may  infer  from  the  post-mortem  appearances,  was 
the  nature  of  Blandin's  case. 

But  it  would  also  appear  that,  every  now  and  then,  this 
watery  discharge  from  the  nostrUs  may  be  connected  with  a 
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fracture  of  the  petrous  bone.  As  the  blood  in  a  fracture  of  the 
petrous  bone  sometimes  escapes  through  the  Eustachian  tube, 
so  may  the  cerebro-spinal  fluid  poured  into  the  cavity  of  the  tym- 
panum through  a  fracture  implicating  the  internal  auditory 
canal  escape  thus.  One  such  case  has  been  published  by  Dr. 
Eoucard,*  and  another  by  M.  Malgaigne,t  in  which  a  most 
copious  watery  discharge  took  place  both  from  the  ear  and 
from  the  nostril,  at  the  same  time. 

In  dealing  with  this  watery  discharge  from  the  nostrils  as  a 
diagnostic  sign  of  a  fractured  base,  it  must,  however,  be  borne 
in  mind,  that  not  unfrequently  a  copious  watery  secretion,  per- 
fectly clear  and  limpid,  is  poured  out  by  the  pituitary  membrane 
itself.  Some  persons,  indeed,  are  subject  to  periodical  attacks 
of  this  kind,  during  which  a  perfectly  clear  fluid  is  poured  out 
from  the  nostrils,  in  very  large  quantities,  and  for  several  hours 
together ;  and  this  it  is  which  makes  it  so  difiicult  in  some  cases, 
evidently  of  fractured  base,  to  give  any  opinion  as  to  the  source 
of  the  watery  discharge  which  has  existed. 

From  the  vault  of  the  skull. — A  discharge  of  a  clear,  watery 
fluid,  precisely  similar  in  its  character  to  the  watery  discharge 
from  the  ear  and  from  the  nose,  may  also  take  place  from  any 
part  of  the  vault  of  the  skull,  provided  the  injury  extend  not 
only  through  the  integuments  and  the  bones,  but  also  through 
the  cerebral  membra.nes  ;  laying  open,  in  fact,  the  space  between 
the  visceral  arachnoid  and  the  pia  mater. 

The  watery  discharge  in  these  cases,  as  in  some  of  the  cases 
connected  with  the  ear  and  with  the  nostrils,  is  due,  then,  to 
the  escape  of  the  cerebro-spinal  fluid. 

In  his  valuable  paper  on  the-  subject  of  watery  discharges 
from  the  head  after  injuries,  M.  Robert  states,  that  the  first 
case  of  watery  discharge  from  the  vault  which  fell  under  his 
notice  occurred  in  the  year  1847 ;  and  that,  until  he  had  seen 
this  case,  he  had  always  thought  that  these  watery  discharges 
existed  only  in  fractures  of  the  base  of  the  skull.  J 

Cases  of  a  watery  discharge  from  the  vault  in  compound  frac- 
tures had,  however,  been  noticed  by  some  of  our  predecessors 
years  ago ;  but  the  facts,  as  in  the  case  of  a  watery  discharge 
from  the  ear,  remained  buried  in  oblivion  until  the  attention 


*  Journ.  de  Chir.  de  Malgaiyne,  184G,  p.  315. 

\  Loc.  cit.  p.  506. 
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of  tlie  profession  was  especially  directed  to  them  by  the  many 
I     discussions  to  which  this  subject  has  of  late  years  given  rise. 

The  earliest  published  case  of  this  watery  discharge  from  the  vault  is  dated 
as  far  back  as  the  year  1672.  The  child,  about  seven  years  old,  was  under  the 
care  of  Delamotte ;  nothing  untoward  occurred,  and  in  about  a  month's  time 
th«  wound  was  perfectly  healed.  The  fact  of  a  watery  fluid  having  been 
discharged  through  the  wound  is  not  mentioned  in  the  history  of  this  case ; 
but,  in  his  accompanying  observations,  Delamotte  expressly  states  that  he  very 
mich  wished  to  apply  the  trepan  in  this  case,  and  especially  on  account  of  a 
long  kind  of  sinus  leading  from  the  wound  on  the  forehead  deep  into  the 
indde  of  the  skull,  from  whence  flowed  a  large  amount  of  watery  fluid,  the 
qirantity  of  which  was  much  increased  each  time  the  boy  was  made  to  blow 
lis  nose.* 

In  a  case  which  was  under  the  care  of  Hey  of  Leeds,t  in  1809,  a  watery 
fuid  issued  from  a  compound  fracture  of  the  forehead  so  copiously  as  to  wet 
the  child's  nightcap  considerably.  The  discharge  gradually  abated,  and  ceased 
about  the  end  of  three  weeks. 

In  Dr.  O'Callaghan's  case  J  there  was  also  a  copious  flow  of  bloody  serosity 
from  a  wound  connected  with  a  fracture  of  the  frontal  bone ;  and  in  Dr. 
Hofling's  case  §  a  compound  fracture  of  the  frontal  bone  was  followed  by  a 
dear,  watery  discharge,  which  soaked  through  all  the  dressings,  and  oozed 
copiously  and  uninterruptedly  for  the  space  of  eight  days.  Dr.  Hofling  published 
this  case  as  one  of  chronic  hydrocephalus  luckily  cured  by  the  kick  of  a  cow  ; 
but  in  the  details  of  the  case  there  is  certainly  nothing  to  prove  that  the  child 
was  threatened  with  the  hydrocephalic  afl'ection  which  is  said  to  have  been 
impending. 

But  two  of  the  most  curious  cases  of  watery  discharge  from  the  vault 
occurred  after  trephining  for  epileptic  fits,  apparently  connected  with  injuries 
of  the  head.  In  one  of  the  cases.  Professor  Dudley  states  that  the  watery 
discharge  went  on  for  three  days  and  nights,  and  was  so  copious  as  to  make  it 
lecessary  to  change  towels,  pillows,  bolsters,  and  sheets,  two  or  three  times  a 
lay ;  and  it  was  computed  that  the  entire  amount  of  the  fluid  discharged  could 
iot  have  been  less  than  two  gallons ;  and  notwithstanding  all  this,  the  patient 
Ecovered.ll 

In  M.  Robert's  case,f  the  draw-sheet  was  completely  soaked  through  during 
tie  night ;  and,  on  the  following  morning,  the  lips  of  the  wound  were  found 
tc  be  slightly  united,  except  at  the  posterior  angle,  where  there  was  a  small 
opning,  through  which  was  flowing  a  clear,  watery  fluid,  perfectly  limpid,  and 
satish  to  the  taste.  On  the  third  day  the  watery  discharge  had  ceased,  the 
wund  having  united  in  its  whole  length ;  but  shortly  afterwards  the  wound 
gae  way  at  its  posterior  angle,  and  the  fluid  immediately  reappeared,  and 
cotinued  to  flow  for  two  days,  when  it  finally  ceased.  The  man  ultimately 
go  well. 

a  the  seven  cases  above  alluded  to,  there  is  every  reason  to  believe  that  the 


*Mauquest  Delamotte,  Traite  Comp.  de  Chirurg.  vol.  i.  obs.  145,  p.  534. 
\Surg.  p.  21.  case  5.  %  Dub.  Med.  Press,  vol.  xiii.  p.  81. 

^Arch.  Gen.  de  Med.  Nov.  1837. 

\\  Amer.  Journ.  Med.  Sc.  1828,  vol.  ii.  p.  491.  ^  Loc.  cit,  p.  596. 
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fluid  was  the  cerebro-spinal  fluid  from  the  sub-arachnoid  space;  but  there  is  no 
doubt  that  the  watery  discharge  from  the  vault  may  proceed  from  the  laterd 
ventricle.  This  has  been  proved  by  dissection,  in  a  case  where,  after  extensire 
sloughing  of  the  brain,  the  parts  had  become  covered  with  granulations;  every- 
thing was  apparently  going  on  well,  when  a  discharge  of  a  watery  fluid 
occurred  from  the  wound ;  the  fluid,  perfectly  clear  and  limpid,  was  traced  t/) 
a  minute  opening  buried  in  the  midst  of  the  granulations,  from  whence  it  canje 
away  in  drops,  and  sometimes  in  a  jet,  at  each  pulsation  of  the  brain.  Tlie 
man  ultimately  died ;  and  at  the  examination  of  the  head,  the  minute  opening 
through  which  the  watery  discharge  had  taken  place  was  found  to  lead  directip 
into  the  left  lateral  ventricle,  the  fluid  of  which  had  thus  escaped.*  And  \t 
was  from  the  ventricle,  I  think,  that  the  fluid  came  in  the  case  mentioned  b^ 
Mr.  Erichsen.t  to  whom  I  am  indebted  for  the  following  additional  notes.  It 
was  not  till  the  nineteenth  day  after  the  accident  that  the  fluid  made  its| 
appearance :  it  came  suddenly,  and  was  discharged  in  such  quantities  that  thej 
pillow  was  complete!}'  saturated  with  it  during  the  course  of  the  night ;  after 
this  the  boy  lived  four  days,  during  which  large  quantities  of  the  same  trans- 
parent fluid  continued  to  flow  from  the  wound ;  and,  even  on  the  day  of  his 
death,  the  fluid  was  still  running  profusely.  Unfortunately,  there  are  no  notes  as 
to  any  examination  of  the  head  in  this  case  ;  but,  with  such  a  history,  I  think  / 
it  more  than  probable  that  the  fluid  did  not  proceed  from  the  sub-arachnoid| 
space,  but  from  the  right  lateral  ventricle,  the  posterior  horn  of  which,  thinned 
by  an  accumulation  of  fluid,  gave  way,  and  thus  allowed  of  the  profuse 
watery  discharge,  which  suddenly  took  place  on  the  nineteenth  day  after  the 
accident. 

Another  case  in  which  the  fluid  also  came,  in  all  probability,  from  the  lateral 
ventricle,  has,  since  the  above  was  published,  been  under  my  own  care,  in  St. 
George's  Hospital.    It  was  that  of  a  boy,  aged  seven  years,  who  having  just 
been  run  over  by  a  light  brougham,  was  admitted,  in  March,  18G3,  into  the 
hospital,  with  a  compound  fracture  of  the  right  parietal,  about  two  inches  and 
a  half  above  the  ear.    A  triangular  piece  of  bone  had  been  completely  broken  / 
oft",  and  driven  down,  so  as  to  be  buried  in  the  brain,  and  serous  fluid  was  j 
oozing  through  the  wound.    As  the  bone  could  just  be  felt  with  a  probe,  it/ 
was  laid  hold  of  with  a  pair  of  dressing  forceps,  and  pulled  out;  it  measured! 
about  an  inch  and  a  half  in  length,  and  being  turned  lengthways,  it  had,  in  all 
probability,  torn  the  lateral  ventricle,  from  whence  came  the  fluid,  which  sooi 
became  perfectly  clear  and  limpid,  and  went  on  increasing  in  quantity,  so  thi^ 
on  the  second  day  after  the  accident,  in  addition  to  a  quantity  which  was  los^ 
no  less  than  four  omices  and  a  half  were  collected  within  twenty-four  houi 
The  fluid  went  on  running  thus  until  the  sixth  day  after  the  accident,  soakii^ 
the  towels  under  the  side  of  the  head,  when  it  began  to  diminish  somewhat  (i 
quantity,  and,  on  the  tenth  day,  it  was  reduced  to  an  occasional  drop  runui^ 
down  the  cheek.    Matters  went  on  thus  for  a  few  days  more,  when  the  flui 
ceased  altogether,  and  the  child  was  discharged  from  the  hospital,  cured,  wlh 
the  wound  completely  healed,  seven  weeks  after  his  admission.    I  have  s^n 
this  boy  again  lately,  that  is  six  years  after  the  accident,  and,  barring  the  ip 
in  his  skull,  where  the  brain  can  be  felt  pulsating,  there  is  nothing  the  maer 
with  him. 


*  Bulletin  de  la  Soc.  Anat.  de  Paris,  annee  1838,  vol.  xiii.  p.  13. 
t  Siiryery,  2d  ed.  p.  276. 
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A  case  of  escape  of  cerebro-spinal  fluid,  in  connection  with  a  simple  fracture 
of  the  frontal  bone  just  above,  and  including  the  orbitar  arch,  has  just  been 
published  by  Mr.  Warrington  Haward,*  which  presents  peculiar  features.  As 
the  fracture  was  not  compound,  the  iluid  escaping  under  the  integuments 
formed  a  transparent  pouch,  with  distinct  pulsation,  in  the  region  of  the  blow, 
and  in  four  or  iive  days  great  swelling  of  the  upper  eyelid,  and  eversion  of  the 
palpebral  conjunctiva.  The  tumour  was  ultimately  punctured  with  a  very 
fine  trocar,  and  eight  ounces  of  clear  fluid  were  drawn  ofi^,  leaving  the  sac 
empty,  but  it  soon  tilled  again,  the  little  wound  having  been  closed  up.  On 
the  eighth  day  after  this,  the  everted  conjunctiva  gave  way,  and  a  large 
quantity  of  clear  fluid  escaped,  and  went  on  running,  so  that  it  was  computed 
that  about  a  pint  of  fluid  was  thus  lost  in  twentj'-four  hours.  The  child 
ultimately  died  of  cerebral  symptoms,  but  the  only  part  of  the  body  of  which 
the  parents  would  allow  an  examination  was  the  portion  of  broken  bone, 
where  a  gap  was  found  between  the  fragments,  and  here  there  was  a  rent  in 
the  membranes,  through  which  the  handle  of  a  scalpel  was  easily  passed 
into  the  brain. 

What  influence  is  the  escape  of  the  cerebro-spinal  fluid 
through  a  fracture  of  the  skull  likely  to  exercise  on  the  ultimate 
issue  of  the  case  ? 

Looking  to  fractures  of  the  base  only,  it  might  at  first  sight 
be  supposed  that  the  escape  of  the  cerebro-spinal  fluid  would 
exercise  a  most  dangerous  influence  on  the  progress  of  the  case. 
It  cannot  in  truth  be  said,  however,  that  the  danger  in  these 
cases  is  dependent  upon  the  escape  of  the  cerebro-spinal  fluid. 
The  danger  lies  not  in  the  gradual  loss  of  the  fluid,  but  in  the 
severe  lesions,  extravasations  of  blood,  and  injuries  of  the  brain- 
substance,  which  so  commonly  accompany  a  fractured  base. 

But,  in  looking  to  the  compound  fractures  of  the  vault  of  the 
skull,  in  which  the  brain  is  oftentimes  not  injured,  there  we 
shall  find  that  large  quantities  of  this  cerebro-spinal  fluid  may 
be  lost,  and  that  apparently  without  influencing  the  case  very 
materially. 

Out  of  the  eleven  cases  of  watery  discharge  from  the  vault  to 
which  I  have  alluded  above,  eight  recovered ;  and  the  details  of 
these  eight  cases  which  recovered  clearly  prove  that  the  watery 
discharge,  however  copious,  did  not  appear  to  have  any  material 
effect. 

And  hence  the  broad  plan  of  treatment  in  each  case  of  watery 
discharge  connected  with  an  injury  of  the  head  is  to  be  based 
upon  the  general  symptoms  which  may  exist.  These  cases 
must  therefore  be  treated  as  any  other  severe  injury  of  the 


*  Lancet,  July  17,  1869,  p.  79. 
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head ;  the  various  symptoms,  whatever  they  may  be,  must,  in 
fact,  be  dealt  with  as  they  present  themselves. 

Concussion  op  the  Beain. 

A  man  receives  a  blow  on  the  head,  by  which  he  is  only 
stunned  for  a  longer  or  a  shorter  period.  What  is  said  to  have 
happened  ?    Concussion  of  the  brain. 

A  man  dies  instantaneously,  or  lingers  some  time  perfectly 
unconscious,  after  an  injury  of  the  head  ;  there  are  no  marks  of 
external  violence.  Again,  what  is  said  to  have  happened? 
Concussion  of  the  brain. 

The  head  is  opened,  and  what  is  found?  In  one  case,  no 
deviation  from  the  healthy  structure  ;  in  another,  simply  great 
congestion  of  the  cerebral  vessels ;  in  another,  numerous  points 
of  extravasa.ted  blood  scattered  throughout  the  brain-substance ; 
in  another,  a  bruised  appearance  in  some  parts  of  this  organ. 
In  all,  the  case,  in  common  parlance,  is  said  to  have  been  one  of 
concussion  of  the  brain. 

Such  are  the  after-death  appearances  ascribed  by  different 
surgeons  to  concussion  of  the  brain. 

The  teaching  of  the  different  schools,  then,  is,  that  in  simple 
concussion  we  may  either  find  nothing  in  the  brain  to  prove 
that  this  organ  has  sustained  any  injury,  the  brain-substance 
and  its  membranes  appearing  to  be  perfect  in  all  their  parts,  or 
we  may  find  certain  lesions,  plainly  showing  how  much  the 
cerebral  substance  has  suffered. 

But  it  behoves  us  carefully  to  examine  and  see  how  far  we 
are  justified  nowadays  in  admitting  that  these  various  appear- 
ances do  really  belong  to  simple  concussion  of  the  brain. 

And  first,  as  to  those  cases  of  instantaneous  death  ascribed 
to  concussion  of  the  brain,  in  which  no  deviation  from  the 
healthy  structure  of  the  cranial  contents  is  detected. 

A  century  and  a  half  ago  was  published  *  the  first  case  in  which  it  was 
clearly  and  distinctly  stated  that  concussion  of  the  brain  may  prove  instanta- 
neously fatal,  without  there  being,  on  dissecting  the  brain,  a  single  trace  of 
injury  in  any  part  of  the  cerebral  substance  or  of  its  coverings.  And  this  is 
the  celebrated  case  of  Littre,  to  which  reference  is  always  made,  even  in  the 
present  day,  to  demonstrate  that  simple  concussion  of  the  brain  may  be  followed 
by  instantaneous  death  ;  and  yet,  strange  to  say,  the  details  of  this  case  afford 


•  Me7n.  de  VAcad,  des  Sciences,  1705,  p.  54. 
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literally  no  proof  whatever  that  the  man  was  actually  killed  by  concussion  of 
the  brain. 

The  case  stands  thus:  a  malefactor,  young  and  strong,  who  had  been 
sentenced  to  be  broken  on  the  wheel,  determined  upon  destroying  himself. 
Head  foremost,  and  with  his  hands  behind  his  back,  rushing  a  distance  of  tifteea 
feet  across  the  prison-cell,  he  dashed  his  head  against  the  wall,  and  dropped 
down  dead.  On  removing  the  skull-cap,  everything  was  found  in  its  natural 
condition,  and,  in  fact,  perfectly  healthy,  save  that  the  brain  did  not  nearly  fill 
the  cavity  of  the  cranium,  as  it  usually  does,  and  that  its  substance,  as  well  as 
that  of  the  cerebellum  and  of  the  medulla  oblongata,  was,  both  to  the  touch  and 
to  the  sight,  closer  and  more  compact  than  usual.  And,  by  way  of  explaining 
the  sudden  death,  M.  Littre  adds,  '  From  the  violence  of  the  shock,  the  brain 
had  shrunk  considerably ;  and,  possessing  but  little  elasticity,  it  could  not 
recover  itself,  in  consequence  of  which  the  distribution  of  the  nervous  influence 
throughout  the  body  failed  in  an  instant.' 

Such  is  Littre's  case,  upon  which  so  much  reliance  has  been 
placed,  as  affording  the  strongest  proof  that  simple  concussion 
of  the  brain  may  lead  to  sudden  death.  But  what  is  there  in 
this  case  to  prove  that  this  malefactor  did  really  die  of  concus- 
sion of  the  brain  ?  Nothing  but  the  head  was  examined  ;  and 
here,  even,  very  little  care  appears  to  have  been  taken  to  ascer- 
tain the  exact  condition  of  the  brain-substance,  and  no  allusion 
is  made  to  the  cerebro-spinal  fluid.  And,  above  all,  what  is  to 
be  said  of  Littre  having,  in  such  a  case  of  sudden  death, 
omitted  to  examine  both  the  spine  and  the  heart  ? 

Does  not  the  very  history  in  Littre's  case  at  once  suggest  the 
idea  that  this  man  did  not  die  of  concussion  of  the  brain,  but 
of  a  broken  neck  ?  And  yet  this  part  was  never  even  thought 
of.  What  value  should  we,  in  the  present  day,  attach  to  an 
examination  thus  carried  on  in  our  own  dead-houses?  Few  of 
us  would,  I  think,  hesitate  to  say  that  such  an  examination 
proved  nothing.  And  if  this  be  the  case,  why  should  we  accept 
from  Littre  that  which  we  should  refuse  to  accept,  under  similar 
circumstances,  from  any  living  surgeon  ? 

With  its  few  details  and  its  capital  omissions,  Littre's  case  is, 
then,  to  me,  I  must  confess,  of  no  value.  And  such,  too,  are 
the  conclusions  arrived  at  by  M.  Fano,  who  has  of  late  been 
making  some  extensive  and  well-planned  researches  on  the 
subject  of  concussion  of  the  brain. 

The  same  may,  strangely  enough,  be  said  of  every  other  case 
which  has  been  brought  forward  to  prove  the  all-important 
doctrine  that  concussion  without  lesion  of  the  brain-substance 
may  lead  to  instantaneous  death.     In  Sabatier's  case,*  in 


*  Med.  Operat.  t.  ii.  p.  400. 
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Boyn's  case,*  in  both  cases  of  Monnier,t  no  vestige  of  injury 
was  found  either  about  the  brain  or  its  membranes  ;  and  in 
one  and  all  of  these  eases  there  was  the  same  fatal  omission, — 
neither  the  spine  nor  the  heart  was  examined.  And  thus  it  is 
with  O'Halloran  of  Limerick. 

The  perusal  of  such  cases  as  these  would  really  make  it 
appear  as  if  concussion  of  the  brain  had,  at  one  time,  been 
thought  to  be  the  only  injury  by  which  instantaneous  death 
could  be  produced. 

In  all  cases  of  sudden  death  from  injury,  there  is  no  doubt 
that  the  parts  to  be  examined  are  the  upper  portion  of  the 
spinal  marrow  and  the  heart.  Neither  is  there  any  doubt  that, 
if  these  parts  are  not  examined,  it  cannot  fairly  be  said,  in 
such  cases,  that  death  was  owing  to  simple  concussion  of  the 
brain. 

A  man  fell  from  a  height  of  about  forty  feet,  and  died  instantaneously. 
There  was  an  extensive  inj  ury  of  the  head ;  but  this  was  not  enough  to 
account  for  instantaneous  death.  Further  examination  proved  that  there  was 
als-o  a  dislocation  of  the  atlas  on  to  the  occipital. 

The  following  is  a  case  even  more  illustrative.  Death  was  not  instantaneous ; 
but  death  was,  at  first, — and  this  it  is  which  makes  the  case  so  valuable, — 
tliought  to  be  dependent  upon  simple  concussion  of  the  brain.  In  the  year 
1843,  a  man  was  admitted  into  the  Hopital  St.  Antoine,  having  fallen  from  a 
great  height  on  to  the  pavement.  He  was  collapsed,  and  in  a  state  of  perfect 
insensibility.  There  was  no  paralysis,  neither  were  there  any  spasms  of  the 
muscles.  In  this  state  he  remained  for  some  hours,  and  then  died.  The  head 
was  examined.  Not  a  single  trace  of  injury  was  detected  in  any  of  the  cranial 
contents, — everything  was  perfectly  healthy.  The  case  was  set  down,  by  all 
those  who  had  seen  it  during  life  and  were  present  at  the  examination,  as  a 
case  of  death  from  concussion  of  the  brain.  It  fortunately  happened,  however, 
that  Dr.  Deville,  in  going  round  the  wards,  heard  the  result  of  the  examination, 
and  thought  it  advisable  that  the  spine  should  be  looked  to.  He  proceeded  at 
once  to  the  dead-house,  laid  open  the  spinal  canal,  and  there  found  a  most 
extensive  extravasation  of  blood,  completely  filling  up  this  canal  in  its  whole 
length,  and  extending  upwards,  even  beyond  the  point  where  the  spinal 
marrow  had  been  cut  across,  when  the  brain  was  taken  out.|. 

Had  it  not  been  for  Dr.  Deville,  would  not  this  case  have 
been  handed  down  to  us,  among  the  others,  as  one  of  death 
from  simple  concussion  of  the  brain  ? 

A  boy  fell  from  a  great  height,  and  was  brought  into  St.  George's  Hospital 
witli  urgent  symptoms  of  concussion,  and  various  other  severe  injuries,  of 


*  Theses  de  Paris,  1818,  No.  Iv. 

t  Theses  de  Paris,  18.34,  No.  cxix.  p.  19. 

X  Mem.  de  la  Soc.  de  Chirurg.  de  Paris,  t.  iii.  p.  180. 
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which  he  died  in  a  few  hours.  The  head  was  examined,  and,  save  a  little 
extravasated  blood  beneath  the  arachnoid  on  the  surface  of  both  hemispheres, 
with  slight  bruising:  of  the  brain  in  two  places  at  its  under  surface,  the  brain 
and  its  membranes  were  perfectly  healthy.  And  so,  too,  was  the  chest  ex- 
amined, and  here  was  found  a  rupture  of  the  muscular  part  of  the  septum  of 
the  ventricles  of  the  heart  right  up  to  its  serous  covering,  which  alone  pre- 
vented the  blood  from  being  poured  into  the  pericardium.  True  it  is  that  the 
pericardium  in  this  case  was  not  filled  with  blood ;  but  a  little  more  and  it 
would  have  been  so,  and  a  complication,  perhaps  immediately  fatal,  superadded 
to  the  injury  of  the  brain.  And  what  makes  this  case  still  more  interestins-, 
as  far  as  concerns  our  present  subject,  is,  that  there  was  not  the  slightest 
indication  of  any  injury  having  occurred  to  the  chest.  No  ribs  were  broken  ; 
and  thus  the  rupture  of  the  heart  might  easily  have  passed  unnoticed,  had  it 
not  been  for  the  rule,  now  existing  for  several  years  at  St.  George's  Hospital, 
of  examining  the  various  parts  of  the  body  in  the  post-mortem  examinations. 

Other  cases  of  a  similar  nature  have  fallen  under  my  own 
notice  ;  cases  in  which  death  was  caused  by  rupture  of  the 
heart  from  injury,  and  in  which  death  might  have  been  ascribed 
to  concussion  of  the  brain,  had  not  the  heart  been  examined. 
It  must  be  borne  in  mind,  too,  that  instantaneous  death,  appa- 
rently caused  by  concussion  of  the  brain,  may  in  reality  have 
been  the  result  of  fatty  degeneration  of  the  heart.  Some  years 
back,  a  man,  middle-aged,  and  of  spare  habit,  whilst  endeavour- 
ing to  lift  a  heavy  clothes-basket  on  to  his  head,  dropped  down 
dead  in  Hyde  Park.  With  such  a  history,  the  heart  was 
first  examined  :  there  was  no  valvular  disease,  and  no  rupture 
of  the  heart ;  but  there  was  extensive  fatty  degeneration  of 
this  organ.  And  now,  supposing  that  the  efiPort  which  cost 
this  man  his  life  had  been  made  in  endeavouring  to  save  himself 
in  a  fall  from  a  height,  or  to  ward  off  a  heavy  blow  from  his 
head ;  and  supposing  too  that,  under  such  circumstances,  the 
head  only  had  been  examined,  and  its  contents  found  to  be 
healthy,  would  not  this  case  have  been  set  down  as  one  of  in- 
stantaneous death  from  simple  concussion  of  the  brain  ? 

As  matters  stand  at  present,  then,  it  still  remains  to  be  de- 
monstrated that  concussion  may  prove  fatal  without  leaving  a 
trace  of  injury  in  the  brain-substance. 

This  conclusion  differs,  I  know,  widely  from  the  teaching  of 
some  of  the  greatest  masters  in  surgery;  but  I  can  only  say 
that  there  is  not  on  record,  as  far  as  I  have  been  able  to  ascer- 
tain, a  single  instance  in  which  the  evidence  of  instantaneous 
death  from  simple  concussion  of  the  brain  will  stand  the  test  of 
anything  approaching  to  a  rigid  scrutiny. 

But  of  late  years  several  pathologists,  whose  names  stand 
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pre-eminent  in  connection  with  cerebral  affections,  have  taught 
that  in  fatal  concussion  appreciable  lesions  are  to  be  found  in 
the  cerebral  structures.  True  it  is  that  these  pathologists  are 
not  all  exactly  agreed  as  to  the  precise  lesion :  some — Chas- 
saignac,*  Nelaton,  f  Sanson  f — taking  merely  the  millet-seed- 
sized  extravasations  of  blood  disseminated  in  the  substance  of 
the  brain,  either  on  its  surface  or  deep  in  its  structure ;  others 
— Dr.  Bright,  §  Blandin,  || — taking  not  only  these  specks  of 
extravasation,  but  also  the  circumscribed  patches  of  contusion. 
Still,  these  pathologists  one  and  all  agree  in  stating  that  some 
deviation  from  the  healthy  structure  is  to  be  found  in  concussion 
of  the  brain  when  it  proves  fatal.  And  M.  Fano,  one  of  the 
latest  writers  on  this  subject,  comes  to  this  conclusion :  '  that 
the  symptoms  generally  attributed  to  concussion  are  due,  not  to 
the  concussion  itself,  but  to  contusion  of  the  brain,  or  to  extra- 
vasation of  blood. 'If  And  to  this  I  may  add,  that  in  every  case 
in  which  I  have  seen  death  occur  shortly  after,  and  in  conse- 
quence of,  an  injury  of  the  head,  I  have  invariably  found  ample 
evidence  of  the  damage  done  to  the  cranial  contents.  Setting 
aside  the  cases  of  large  extravasations  of  blood  upon  the  surface 
of  the  brain,  the  most  speedy  death  has  occurred  in  cases  where 
specks  of  extravasated  blood  have  been  disseminated  throughout 
the  cerebral  substance,  or  where  blood  has  been  extravasated 
into  the  structure  of  the  pons  Varolii. 

Thus  far,  rapidly-fatal  concussion  only  has  been  considered ; 
but  what  appearance  does  the  brain  present  when  the  injury  has 
not  been  of  so  severe  a  nature,  and  where  the  patient  has  sur- 
vived for  some  short  time,  or  a  few  hours  ? 

In  such  cases  as  these,  where  death  has  not  taken  place  until 
a  few  hours  after  the  accident,  whether  there  be  any  actual 
lesion  or  not  of  the  brain-substance,  there  is  generally  found 
intense  congestion  permeating  the  whole  of  the  cerebral  struc- 
tures ;  so  much  so  that,  upon  slicing  the  brain,  innumerable 
blood-points  may  be  seen  everywhere  thickly  studding  both  the 
grey  and  the  white  substance.  Such  were  the  appearances  in 
the  case  of  Hoevelius,  referred  to  by  Morgagni.**  This  exten- 
sive congestion  is  also  noticed  by  Dr.  Bright,  ft  and  by  M.  Fano, 

*  JDes  Plaies  de  Tete,  p.  104.  t  Path.  Chir.  t.  ii.  p.  575.  +  Ibid. 

§  Med.  Cases,  vol.  ii.  part  i.  1831,  p.  408. 
II  Gaz.  des  Hop.  1842,  No.  du  2  juin. 
f  Me7n.  de  la  Soc.  de  Chir.  de  Paris,  t.  iii.  p.  199. 
**  Lett.  51,  art.  10.  '  ft  Loc.  cit. 
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in  two  of  his  experiments,*  where  the  animals,  after  being 
thoroughly  stunned  for  some  few  minutes,  were  allowed  to  come 
to  again,  and  were  then  killed  by  other  means  within  a  minute 
or  two  after  recovery.  But  the  most  strongly-marked  case  of 
this  intense  congestion  is  reported  by  M.  Denonvilliers,  f  to 
whom  the  notes  of  the  case  were  given  by  Dr.  Bayard.  And 
what  makes  this  case  still  more  interesting  is,  that  many  of  the 
circumstances  connected  with  it  are  strangely  like  those  of  the 
celebrated  case  of  Littre.  Arrested,  and  failing  in  his  efforts 
to  get  away,  the  man  dashed  himself  head-foremost  against  a 
wall,  his  hands  being  tied  behind  his  back.  He  was  picked  up 
immediately  afterwards  perfectly  insensible,  and  died  three- 
quarters  of  an  hour  after  the  injury.  As  far  as  the  brain  itself 
is  concerned,  there  was  not  even  a  speck  of  extravasation,  either 
on  its  surface  or  in  its  substance,  the  consistence  of  which  was 
perfectly  natural.  But  the  intense  congestion  of  the  vessels  of 
the  brain  gave  rise  to  a  manifest  alteration  in  the  colour  of  its 
structures,  its  cut  surfaces  being  thickly  studded  with  the 
minutest  blood-points,  from  whence  oozed  specks  of  fluid  blood 
upon  gentle  pressure.  And  in  this  case,  too,  minute  as  was  the 
examination  in  many  respects,  strangely  enough  there  is  no 
mention  made  as  to  any  examination  of  the  other  parts  of  the 
body. 

And  now,  as  to  the  still  slighter  cases  of  concussion,  where 
the  patient  is  only  stunned  for  a  short  time,  and  then  recovers 
his  senses  completely.  It  is  usually  supposed  that  here,  too, 
there  is  only  some  disturbance  in  the  circulation  of  the  brain, 
which  being  but  slight,  soon  passes  ofiP. 

As  may  be  readily  supposed,  it  happens  but  very  rarely  that 
there  is  any  opportunity  of  examining  the  state  of  the  brain  in 
these  slight  cases  of  concussion.  Sometimes,  however,  in  cases 
where  very  slight  concussion  has  existed,  death  does  occur,  not 
from  the  injury  done  to  the  brain,  but  from  some  other  severe 
lesion.  And  in  two  cases  of  this  kind  which  I  have  had  an 
opportunity  of  examining,  and  in  which  symptoms  of  concussion, 
of  the  slightest  nature,  had  altogether  passed  off  within  a  veiy 
short  time,  I  was  surprised  to  find  that  the  brain-substance 
itself  was  actually  injured.  In  one  case,  in  which,  after  a  blow 
on  the  head,  there  had  been  mere  giddiness  for  a  few  minutes, 
and  then  complete  recovery,  some  patches  of  contusion  were 


*  Loc.  cit.,  exper.  oth  and  8th. 
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found  at  the  base  of  the  brain ;  marked  by  minute  specks  of 
blood  closely  clustered  together,  these  patches  were,  in  two  or 
three  places,  of  the  size  of  a  shilling,  and  extended,  about  a  line 
in  depth,  into  the  structure  of  the  brain  :  there  were  no  dissemi- 
nated specks  of  extravasated  blood.  In  the  other  case,  after  a 
fall  on  the  back  of  the  head,  the  symptoms  of  concussion  soon 
passed  off,  and  the  patient  died  of  some  other  disease  eight  days 
after  the  accident.  In  the  cavity  of  the  arachnoid,  and  adhering 
to  its  parietal  layer,  were  found  thin  layers  of  extravasated  blood. 
The  large  veins  on  the  surface  of  the  brain  were  congested  ;  the 
brain- structure  itself  was  much  darker  than  usual  from  conges- 
tion ;  and  in  the  centrum  ovale,  close  to  the  right  side  of  the 
corpus  callosum,  and  extending  partly  into  it,  was  an  extravasa- 
tion of  blood  of  the  size  of  a  nut.  This  clot  still  retained  the 
greater  part  of  its  colouring  matter,  but  the  cerebral  structure 
around  it  was  neither  discoloured  nor  softened. 

Well-marked  traces  of  injury  were  found  after  death  in  the 
brain  itself  in  both  these  cases.  May  not  such  lesions  also  exist 
in  many  so-called  slight  cases  of  concussion  of  the  brain  which 
recover?  My  own  impression  is,  that  such  appearances  exist 
more  frequently  than  is  generally  supposed. 

Many  other  morbid  appearances  have  been  given  to  concussion 
of  the  brain ;  but  to  these  I  should  not  allude,  were  it  not  that 
I  find  them  mentioned  in  some  recently-published  text-books  on 
surgery.  For  instance,  among  the  after-death  appearances  in 
concussion  of  the  brain,  separation  of  the  dura  mater  from  the 
inner  surface  of  the  cranium,  when  the  blow  on  the  head  was 
severe,  is  said  to  be  a  very  common  condition.  As  well  might  we 
say  that  in  concussion  of  the  brain  the  bones  of  the  skull  are 
often  broken. 

Concussion  of  the  brain  may  be  produced  in  different  ways ; 
either  directly,  from  the  force  being  aj'plied  to  the  skull  itself ; 
or  indirectly,  from  the  shock  being  transmitted  through  some 
other  part  of  the  body.  What  actually  happens  to  the  brain  in 
concussion,  M.  Gama  has  ingeniously  endeavoured  to  demon- 
strate, by  means  of  a  glass  matrass  fiUed  with  a  solution  of 
isinglass,  approaching  as  nearly  as  possible  to  the  consistence  of 
the  brain,  in  which  he  arranged  several  threads.  And  from 
what  he  observed  in  these  experiments,  M.  Gama  concludes  that 
a  blow  bearing  upon  any  part  of  the  vault  of  the  skull,  in  such 
a  manner  as  to  have  its  opposite  point  also  in  the  vault,  will 
lead  to  a  separation  of  the  brain  from  the  skull  at  these  two 
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points.  But  if  the  blow  bear  directly  upon  the  vertex,  the  sepa- 
ration of  the  brain  will  only  take  place  at  the  point  struck ;  and 
towards  the  base  of  the  skull,  all  that  will  occur,  on  account  of 
the  flatness  and  extended  surface  of  this  part,  will  be  dissemi- 
nated '  contre-coup.'  Lastly,  in  a  shock  transmitted  through 
the  base  of  the  skull,  the  motion  being  distributed  from  within 
outwards,  there  will  be  no  separation  of  the  brain  at  any  point 
of  the  skull ;  thus  pressed  outwards,  the  cerebral  mass,  on  the 
contrary,  here  becomes  applied  all  the  more  forcibly  against  the 
osseous  box.* 

Such  are  M.  Gama's  conclusions.  The  experiment,  it  is  true, 
is  only  a  rough  one ;  but  notwithstanding  this,  some  notion 
may,  I  think,  be  gathered  from  it,  as  to  what  takes  place  when 
the  brain  is  shaken. 

It  is  not  many  years  since  that  surgeons  were  at  great  pains 
to  point  out  the  different  symptoms  which,  it  was  thought, 
served  clearly  to  distinguish  a  case  of  concussion  from  one  of 
compression.  Has  further  experience  proved  the  correctness  of 
the  distinctive  characters  about  which  there  was  at  one  time  so 
much  controversy?  I  think  not.  It  must  be  admitted  that 
there  is  no  one  symptom,  or  combination  of  symptoms,  which 
will  enable  us  to  determine  positively  between  concussion  and 
the  slighter  cases  of  compression. 

And  this  it  is  which  renders  an  accurate  diagnosis  so  very 
difiS.cult,  if  not  altogether  impossible,  in  many  cases  of  injury  of 
the  head ;  the  difficulty  itself  being,  no  doubt,  dependent  in 
many  cases  upon  the  complex  nature  of  the  injury. 

Cases  of  concussion  of  the  brain  are  now  commonly  divided 
into  three  broad  classes.  All  classifications  of  this  nature  must 
necessarily  be  vague  and  arbitrary ;  but,  nevertheless,  some 
classification  of  these  cases  will  be  found  useful  both  as  regards 
the  symptoms  and  the  treatment.  In  the  slighter  cases,  the 
effects  of  the  concussion  are  momentary — loss  of  sensibility  and 
of  muscular  power,  interference  with  the  circulation ;  these 
symptoms  soon  pass  off.  The  patient  comes  to  again,  and 
proceeds  about  his  business  as  if  nothing  had  happened,  retain- 
ing often  no  knowledge  whatever  of  the  accident.  In  the  severest 
forms  of  concussion,  the  patient  dropping  instantaneously  lies 
senseless  and  motionless  ;  scarcely  breathing,  and  with  no  pulse 
at  the  wrist.  Little  or  no  reaction  takes  place  ;  and  the  patient 
expires  within  a  few  minutes  or  lingers  on  for  a  few  hours. 


*  Bes  Plaies  de  Tete,  2^  edit.  p.  101. 
VOL.  II.  X 
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But  cases  of  concussion  holding  tlie  mean  between  these  two 
extremes  are  to  us,  as  practical  surgeons,  of  the  greatest  interest. 
At  first  perfectly  insensible,  the  patient  lies  motionless  and  all 
but  pulseless  ;  with  a  countenance  marked  by  extreme  pallor,  and 
a  skin  quite  cold.  The  breathing,  although  feeble,  is  in  the  great 
majority  of  cases  performed  easily  and  naturally.  The  pupils 
vary  very  much — contracted,  dilated  ;  or  one  may  be  contracted, 
and  the  other  dilated.  The  urine  and  the  faeces  are  sometimes 
voided  involuntarily.  And  in  this  state  the  patient  may  re- 
main for  a  longer  or  a  shorter  period,  after  which  he  begins 
to  rally. 

No  longer  altogether  insensible,  he  may  be  roused  by  loud 
calling ;  pinch  the  leg,  and  it  will  be  withdrawn  with  an  ex- 
pression of  peevishness  about  the  countenance ;  the  pulse 
becomes  less  frequent  and  more  distinct ;  colour  retm-ns  to  the 
face,  and  the  skin  gradually  regains  some  warmth.  And  among 
the  earliest  signs  of  amendment  must  be  mentioned  vomiting, 
which  is  to  be  looked  upon  as  a  good  sign  ;  and  when  it  super- 
venes, sometimes  appears  to  hasten  the  recovery. 

And  thus  matters  may  go  on  for  a  few  hours,  or  for  a  few 
days  ;  but  as  soon  as  the  patient  is  so  far  restored  as  to  be  able 
to  make  any  complaint,  headache,  of  a  more  or  less  severe 
character,  is  almost  always  found  to  be  present.  This  pain  in 
the  head  may  exist  for  a  longer  or  a  shorter  period,  and  then 
pass  off;  or  it  may  soon  be  followed  by  other  symptoms,  indi- 
cative of  intra-cranial  inflammation. 

Such  are  the  symptoms  attributed  by  most  surgeons  to  con- 
cussion of  the  brain,  when  it  has  been  of  a  somewhat  severe 
character.  But  at  the  bed-side  of  a  patient  labouring  under 
such  a  train  of  symptoms,  after  an  injury  of  the  head,  can  we 
undertake  to  say  that  he  is  sufi'ering  from  concussion  of  the 
brain  only  ?  Nay  more,  let  the  symptoms  gradually  pass  off, 
and  let  the  patient  be  so  far  restored  as  to  be  able  within  forty- 
eight  hours  to  answer  questions  put  to  him ;  let  him,  in  fact, 
give  ample  proof  of  returning  intelligence ;  could  we  venture, 
in  such  a  case,  upon  stating  that  the  case  was  one  of  simple  con- 
cussion? that  the  prolonged  symptoms  were  not,  in  a  great 
measure  at  any  rate,  due  to  an  extravasation  of  blood  within 
the  membranes,  to  which  the  brain  had  become  accustomed  ? 

We  may  think  that  the  case  was  one  of  pure  concussion ; 
and  at  the  death  of  the  patient,  what  do  we  find  ?  Perhaps,  an 
extensive  extravasation  of  blood  within  the  arachnoid. 
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An  elderly  woman  having  been  knocked  down  and  run  over  by  a  cab,  was 
admitted  into  St.  George's  Hospital,  with  a  severe  injury  of  one  of  the  hands 
and  concussion  of  the  brain  ;  the  symptoms  of  which,  however,  soon  passed 
off,  and  she  was  up  and  about  the  ward  in  a  few  days.  Ultimately,  erysipelas 
made  its  appearance  on  the  hand,  and  she  died,  after  having  been  in  the 
hospital  about  two  months.  From  first  to  last  the  head-symptoms  had  been 
attributed  solely  to  concussion  of  the  brain ;  and  yet,  at  the  after-death 
examination,  extensive  layers  of  blood,  membrane-like,  were  found  in  the 
cavity  of  the  arachnoid  on  both  sides. 

A  man  aged  fifty-three,  having  fallen  down  stairs,  was  admitted  into  St. 
George's  Hospital,  with  what  was  thought  to  be  simply  severe  concussion  of 
the  brain.  From  this  he  gradually  recovered,  and  was  in  due  course  of  time 
allowed  to  get  up  and  go  about  the  ward.  Pie  died,  however,  of  an  attack  of 
erysipelas,  two  months  after  the  accident.  The  brain-substance  was  perfectly 
healthy,  but  within  the  cavity  of  the  arachnoid,  on  both  sides,  were  the 
remains  of  an  extensive  extravasation  of  blood,  membrane-like,  and  adhering 
to  the  parietal  layer  of  the  serous  membrane. 

I  might  mention  several  other  cases  in  which  extravasations 
of  blood  were  found  in  the  cavity  of  the  arachnoid — case?  in 
which  the  symptoms  of  concussion  had  even  been  altogether 
transient,  and  in  which  death  had  been  brought  about  by  some 
other  cause.  Indeed,  I  cannot  help  thinking,  from  all  I  have 
seen,  that  many  of  the  so-called  cases  of  concussion,  especially 
the  severe  cases  in  which  recovery  has  taken  place  at  a  more  or 
less  remote  period,  have,  in  truth,  been  cases  of  extravasations 
of  blood  within  the  membranes. 

There  is  also  many  a  case  recorded  by  eminent  surgeons,  and 
as  a  matter  of  course  quoted  over  and  over  again,  in  which 
partial  paralysis  and  loss  of  memory  are  said  to  have  taken  place 
after,  and  to  have  been  due  to,  concussion  of  the  brain.  But 
here,  too,  it  is  much  more  probable  that  effects  such  as  these 
were  due  not  to  concussion  only,  but  to  some  extravasation  of 
blood,  or  to  some  local  injury  done  to  the  brain-substance. 

As  we  have  some  clearly-marked  peric'ds  in  the  symptoms  of 
concussion,  so  too  must  we  adapt  our  treatment  to  these  various 
periods. 

In  the  first  period,  that  of  depression,  the  safest  practice  is 
certainly  to  do  as  little  as  possible — to  avoid  all  interference 
either  in  the  way  of  blood-letting,  on  the  one  hand,  or  in  that 
of  stimulating  on  the  other.  Bleeding  to  any  extent,  in  such  a 
state  of  depression,  may  be  the  cause  of  most  serious  mischief, 
even  of  death  itself.  And  with  regard  to  stimulants  recourse 
must  be  had  to  them  as  little  as  possible ;  for  we  cannot  be 
sure  that  we  may  not  be  dealing  with  a  case  of  extravasation  of 
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blood,  or  of  bruised  brain ;  and  a  period  of  depression,  under 
such  circumstances,  would  be  the  safeguard  of  the  patient. 
Cases  of  concussion  absolutely  requiring  stimulants  are  very 
rarely  met  with  in  practice ;  and  even  when  of  a  very  severe 
form,  all  that  is  necessary  in  the  great  majority  of  cases  is,  to 
a  pply  warmth  to  the  surface,  and  carefully  to  watch  the  case  ; 
but  if  it  should  so  happen  that  the  patient  is  manifestly  in 
danger  of  sinking  from  depression  of  the  circulation,  then,  no 
doubt,  stimulants  or  cordials  must  be  resorted  to. 

As  is  the  state  of  depression,  so  too  wiU  be  the  state  of 
reaction  :  slight  depression  will  be  followed  by  slight  reaction  ; 
extreme  depression  by  extreme  reaction,  which  will  be  all  the 
greater  if  stimulants  are  used. 

And  in  the  stage  of  reaction,  so  long  as  this  reaction  keeps 
within  due  bounds,  here  again  it  is  better  to  abstain  from  aU 
active  interference ;  taking  care,  hoAvever,  to  exclude  all  possible 
sources  of  excitement ;  to  keep  the  head  and  the  shoulders  well 
raised,  and  ev^aporating  lotions  constantly  applied  to  the  head, 
which  in  bad  cases  must  be  shaved.  Precautionary  measures 
such  as  these,  with  a  mercurial  and  saline  purge  occasionally, 
and  great  attention  to  diet,  with  perfect  rest,  will,  in  a  large 
number  of  cases  of  concussion  carry  the  patient  through  this 
period. 

When  the  concussion  has  been  of  a  somewhat  severe  charac- 
ter, there  is  generally  no  difficulty  in  getting  the  patient  to 
submit  to  the  necessary  regimen — his  own  feelings  tell  him,  in 
fact,  that  it  is  absolutely  necessary ;  but  in  the  slighter  cases, 
where  all  the  symptoms  soon  pass  off,  feeling  as  well  as  he  does 
for  the  time  being,  the  patient  not  unfrequently  resists  all 
attempts  at  treatment,  and  then,  within  a  few  days,  is  laid  low, 
with  mischief  of  a  very  severe  and  dangerous  nature — so  danger- 
ous, indeed,  that  notwithstanding  all  care,  a  few  days  more 
bring  his  life  to  a  close. 

In  the  cases  of  concussion  which  die,  from  some  other  cause, 
shortly  after  an  injury,  and  in  which  no  extravasation  of  blood 
or  actual  injury  to  the  brain-substance  is  found,  there  is,  it 
must  be  recollected,  intense  congestion  of  the  cerebral  vessels, 
which,  in  some  cases,  is  so  intense  as  to  give  a  manifestly 
darker  hue  to  the  different  substances  of  the  brain.  The  cases 
revealing  these  early  appearances  are  of  the  utmost  value 
practically  ;  they  at  once  plainly  point  to  the  mischief  which  is 
likely  to  arise,  and  at  once  give  the  key  to  the  treatment. 
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The  great  danger  lies  in  the  tendency  which  this  congestion 
has  of  leading  to  inflammation,  and  hence  the  reason  why  the 
case  is  to  be  so  narrowly  watched ;  hence  the  reason  why  the 
state  of  the  pulse  and  all  other  symptoms  are  to  be  so  carefully 
inquired  into,  and  even  the  slightest  appearances  of  mischief, 
as  far  as  possible,  guarded  against.  But  intra-cranial  inflam- 
mation, taken  as  a  whole,  will  form  the  subject  of  another 
section. 

I  cannot,  however,  dismiss  this  subject  of  concussion  of  the 
brain  without  again  referring  to  a  point  which  I  consider  of 
the  utmost  importance  in  all  cases  of  injuries  of  the  head,  of 
whatever  kind.  In  dealing  with  scalp-wounds  and  with  frac- 
tures of  the  skull,  I  pointed  out  how  necessary  it  was  to  take 
into  consideration  the  state  of  the  various  viscera,  and  especially 
of  the  kidneys.  To  scalp-wounds  and  to  fractures  must  now 
be  added  concussion  of  the  brain  ;  the  diagnosis,  the  prognosis, 
and  the  treatment  of  which  must  be  greatly  influenced  by  the 
condition  of  the  viscera. 

Contusion  op  the  Brain. 

In  dealing  with  the  subject  of  concussion  of  the  brain,  allusion 
was  incidentally  made  to  the  bruised  appearances  often  observed 
about  the  cerebral  substance,  where  the  case  had  been  set  down 
as  one  of  simple  concussion. 

It  is  this  bruised  appearance  or  contusion  of  the  brain-sub- 
stance which  is  now  to  be  brought  more  directly  under  notice. 

Bruising  of  the  brain-substance  presents  itself  under  two 
different  aspects ;  either  spots  of  extravasated  blood  are  clustered 
together  in  well-marked  circumscribed  patches,  or  these  spots 
are  disseminated  throughout  various  parts  of  the  cerebral  mass 
at  the  same  time.  Hence  a  circumscribed  and  a  diffused  form 
of  contusion  of  the  brain. 

The  former,  the  circumscribed  contusion,  much  the  more 
common  of  the  two,  will  be  treated  of  first. 

As  in  other  organs,  so  in  the  brain,  there  may  be  different 
degrees  of  contusion.  In  the  slighter  cases,  the  bruised  part, 
of  a  dark-purplish  colour,  is  found  upon  close  examination  to 
be  studded  with  minute  specks  of  extravasated  blood,  not 
bigger  than  pin-points,  thickly  clustered  together;  the  dis- 
coloration gradually  lessening  from  the  centre  to  the  circum- 
ference, as  the  specks  of  blood  become  more  and  more  scattered. 
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The  gray  substance  alone  is  affected.  Under  a  gentle  stream 
of  water,  tlie  patch,  if  examined  within  a  short  time  after  the 
injury,  retains  both  its  discoloration  and  its  consistence. 


Fig.  55. 


Contusion  of  the  Brain. 

In  the  more  severe  cases,  the  central  parts  of  the  bruised 
portion,  thoroughly  infiltrated  with  blood,  are  of  a  uniform, 
dark-purplish  colour,  which  extends  some  distance  both  into 
the  gray  and  the  white  substances  ;  imbedded  in  this  part  are 
little  clots  of  blood  of  the  size  of  peas,  and  around  the  cir- 
cumference and  in  the  deeper  parts  are  specks  of  extravasation 
scattered  more  and  more  widely  until  they  gradually  disappear. 
The  brain-substance — torn,  broken  up,  and  shreddy — readily 
gives  way  under  a  gentle  stream  of  water,  which,  gradually 
loosening  the  clots  of  blood,  carries  them  away,  leaving  little 
pits  with  irregular  and  shaggy  margins,  and  thickly  studded 
throughout  with  pin-point  extravasations. 

Such  are  the  appearances  at  an  early  period  after  the  injury. 
A  few  days  later,  and  the  bruised  part,  with  its  depressed 
shaggy  surface,  and  sharp  irregular  borders,  looks  like  an 
ulcer,  and  by  some  surgeons  has,  in  fact,  been  described  as  the 
traumatic  ulcer  of  the  brain.  At  this  period,  too,  the  brain- 
tissue  to  some  distance  around  the  bruise  may  be  of  a  yellowish 
colour,  and  each  little  speck  of  extravasation  may  have  its  own 
circle  of  yellow  surrounding  it. 

Slight  contusion  of  the  brain  may  sometimes  be  found  alone  ; 
but,  for  the  most  part,  the  various  degrees  which  have  just 
been  described  coexist  in  the  same  brain. 

As  to  the  membranes  of  the  brain,  in  the  slighter  cases  of 
contusion,  the  meshes  of  the  pia  mater  only  are  more  or  less 
filled  with  small  clots  of  extravasated  blood;  in  the  severer 
cases,  both  the  investing  arachnoid  and  the  pia  mater  are 
generally  torn,  and  blood  is  more  or  less  extensively  extravasated 
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in  the  cavity  of  the  arachnoid,  as  well  as  in  the  meshes  of  the 
j)ia  mater.  Ont  of  sixty-nine  cases  of  more  or  less  severe 
contusion  of  the  brain,  independent  of  compound  fractures,  I 
found  blood  extravasated  into  the  cavity  of  the  arachnoid  in 
no  less  than  in  fifty-two  cases.  And  in  thirty-one  out  of  these 
fifty-two  cases,  the  extravasation  was  very  extensive ;  so  much 
so,  indeed,  in  several  instances,  that  the  quantity  is  marked 
thus  in  the  notes  of  the  case  :  '  within  the  arachnoid  large 
quantities  of  blood  spread  out  and  capping  the  brain.'  In 
eleven  cases,  no  blood  was  found  in  the  cavity  of  the  arachnoid  ; 
but  in  all  these  eleven  cases,  blood  was  found  in  the  meshes  of 
the  pia  mater,  extending  some  dista.nce  beyond  the  actual 
seat  of  the  brain-injury,  and  in  six  of  them  the  extravasation 
was  widespread.  In  the  remaining  six  cases,  no  blood  was 
found  in  the  arachnoid,  and  none  in  the  pia  mater,  except  at 
the  actual  seat  of  the  injury,  and  this  only  in  very  minute 
quantities. 

Bruising  of  the  brain  may  occur  in  every  part  of  this  organ  ; 
but  all  jjarts  of  the  cerebral  mass  are  not  equally  subject  to 
this  form  of  injury.  Some  parts  of  the  brain  are  so  frequently 
bruised  that  cases  of  this  kind  are  seldom  wanting  in  the  dead- 
houses  of  our  large  hospitals ;  and  other  parts,  again,  are  so 
very  rarely  injured,  that  one  or  two  cases  only  may  be  met 
with  in  a  long  series  of  years. 

It  is  but  very,  very  rarely,  for  instance,  that  an  opportunity 
occurs  of  seeing  the  medulla  oblongata  or  the  crura  thus  bruised. 
There  is,  however,  a  preparation 
in  the  Museum  of  St.  George's  Fig.  56. 

Hospital  in  which  several  small 
spots  of  extravasated  blood  may 
be  seen  scattered  deep  in  the  struc- 
ture of  the  upper  part  of  the 
medulla  oblongata,  as  well  as  in 
that  of  the  crura  of  the  cerebrum 
and  cerebellum.  In  this  case, 
too,  there  were  also  spots  of  ex- 
travasated blood  deep  in  the  pons  ^^'^^'^^Ponrvai-oHi 
Varolii ;  some  of  these  spots  were 

of  the  size  of  pin-points,  and  others,  again,  as  large  as  a  small 
split-pea.    No  other  part  of  the  cerebral  mass  was  bruised  or . 
lacerated ;  but  there  was  an  extensive  extravasation  of  blood 
over  the  whole  of  the  right  hemisphere,  and  the  cerebellum  was 
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bathed  in  blood.  The  bones  of  the  skull  were  not  in  the  least 
injured. 

Of  the  pons  Varolii  only  four  other  cases  of  contusion  have 
been  met  with  at  St.  George's  Hospital  within  the  space  of 
sixteen  years.  And  the  cases  of  this  kind  on  record  are  also 
but  few  in  number. 

In  a  case  mentioned  by  M.  Boinet,*  the  centre  of  the  pons 
Varolii  was  bruised,  and  this  was  the  only  injury  existing 
about  the  brain-substance.  And  in  another  case  by  M.  Fano,t 
the  structure  of  the  pons  Varolii  was  studded  with  several 
small  extravasations  of  blood  about  the  size  of  a  split-pea ;  the 
anterior  lobes  of  the  brain  were  extensively  bruised  and  torn, 
but  the  skull  was  not  broken. 

One  point  especially  must  be  borne  in  mind  in  connection 
with  these  traumatic  extravasations  both  in  the  medulla  and 
in  the  pons.  The  surface  of  these  structures  may  be  perfectly 
healthy,  and  yet  well-marked  spots  of  extravasation  may  exist 
deep  in  the  substance,  and  that,  too,  even  when  there  has 
been  no  bruising  of  any  other  part  of  the  cerebral  mass. 
Contusions  such  as  these  may  then,  it  is  evident,  easily  escape 
notice,  unless  very  carefully  sought  after. 

In  the  cerebellum,  bruising  and  laceration  occur  more  fre- 
quently than  in  the  structures  which  have  just  been  examined  ; 
and  in  this  organ  these  injuries  are,  for  the  most  part,  to  be 
found  at  its  under  surface.  The  spots  of  ecchymosis  are 
generally  small  and  superficially  situated,  and  confined,  more- 
over, to  one  lobe  at  a  time.  Sometimes,  however,  extravasa- 
tions take  place  in  the  deeper  parts,  and  then  there  may  be 
either  one  largish  single  spot,  as  in  a  preparation  in  the 
Museum  of  St.  George's  Hospital,  in  which  an  extravasation 
of  the  size  of  a  filbert  is  imbedded  deep  in  the  structure  ;  or 
there  may  be,  as  in  Blandin's  case,J  a  large  number  of  minute 
spots  scattered  in  the  substance  of  this  organ.  In  the  twelve 
cases  of  bruising  and  laceration  of  the  cerebellum,  notes  of 
which  I  have  by  me,  other  parts  of  the  brain  were  at  the  same 
time  extensively  bruised,  and  the  skull  was  broken.  The 
nature  of  the  accident  was  not  always  very  severe,  and  this 
must  be  borne  in  mind.    In  several  instances  I  found  that  the 
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cerebellum  was  thus  injured,  by  the  patient  having  fallen  in  the 
street  while  drunk. 

In  the  cerebrum  itself  it  will  be  found  that  even  here  some 
parts  of  this  organ  are  much  more  commonly  alfected  than 
others.  As  in  the  cerebellum,  so  in  the  cerebrum,  the  under 
part  is  very  much  more  frequently  bruised  than  any  other. 
Sometimes  limited  to  a  few  patches  of  contusion,  the  injury 
much  more  commonly  extends  over  the  whole  surface  of  a  lobe, 
and  oftentimes  of  two  lobes  at  once.  Both  the  gray  and  the 
white  substance  may  be  extensively  involved ;  and,  in  depth,  I 
have  known  the  whole  structure  to  be  so  broken  up  and  de- 
stroyed that  the  lateral  ventricle  has  been  laid  open.  A  man 
fell  from  a  height  of  about  eight  feet,  the  result  of  which  was 
extensive  bruising  and  laceration  of  the  under  surface  of  both 
anterior  lobes  ;  freely  laying  open,  on  the  right  side,  the  lateral 
ventricle,  into  which  the  finger  was  readily  passed.  And,  in 
another  case,  a  man  fell  from  a  tree  a  distance  of  fourteen  feet, 
and  so  injured  the  under  surface  of  the  anterior  lobe  on  the 
right  side  that  the  lateral  ventricle  was  here  freely  laid  open. 

But  in  the  cerebrum,  too,  the  deeper  parts  may  every  now  and 
then  be  found  bruised ;  and  the  bruise,  thus  deeply  situated, 
may  either  exist  alone,  or  it  may  coexist  with  an  injury  of  the 
surface,  although  independent,  and  far  away  from  it.  And  every 
part  of  the  cerebrum  may  be  thus  injured ;  and  being,  perchance, 
very  limited,  the  injury  may  here  also  easily  escape  notice. 
Thus,  in  one  case,  the  septum  lucidum  was  lacerated  in  nearly 
its  whole  length ;  it  appeared  to  be  bruised,  and  had  several 
spots  of  ecchymosis  in  various  parts  of  the  remaining  portion 
of  the  septum,  and  in  the  fornix  at  the  back  part.  No  other 
laceration  was  detected  in  any  other  part  of  the  cerebral  mass  ; 
but  several  patches  of  extravasated  blood  existed  in  the  cavity 
of  the  arachnoid,  and  in  the  meshes  of  the  pia  mater.  In 
another  case,  a  minute  extravasation  of  blood  was  found  in  the 
edge  of  the  fornix,  another  on  its  under  surface,  and  several 
specks  also  on  the  surface  of  the  thalamus ;  the  only  other 
traces  of  injury  were  patches  of  blood  in  the  sub-arachnoid 
tissue,  corresponding  to  the  posterior  lobes  of  the  cerebrum, 
and  to  the  posterior  part  of  the  cerebellum.  In  a  third  case, 
the  extravasation  of  blood  in  the  brain  was  of  the  size  of  a  nut 
in  the  right  centrum  ovale,  close  to  the  side  of  the  corpus 
callosum ;  no  other  laceration  could  be  detected  in  any  other 
part  of  the  cerebral  mass,  but  several  thin  layers  of  blood  were 
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found  extravasated  in  the  cavity  of  the  arachnoid.  In  a 
fourth  case  the  corpus  caUosum  and  the  velum  interposituni 
were  slightly  bruised,  in  connection  vv^ith  superficial  bruising  of 
the  surface  of  the  brain ;  and  in  a  fifth  case,  several  minute 
specks  of  extravasated  blood  were  discovered  in  the  fornix  and 
septum  lucidum,  in  connection  with  other  and  severe  bruises 
of  various  parts  of  the  brain.  And  in  connection  with  this 
subject  it  may  be  mentioned  that  a  laceration  of  the  floor  of 
the  lateral  ventricle,  even  when  very,  very  slight,  may  give  rise 
to  an  extensive  extravasation  of  blood  into  this  cavity,  should 
it  so  happen  that  the  injury  corresponds  to  the  situation  of  one 
of  the  large  veins  in  this  region.  In  a  preparation  in  the 
Museum  of  St.  George's  Hospital,  there  is  a  slight  laceration 
of  the  septum  lucidum,  as  well  as  of  the  floor  of  the  left  lateral 
ventricle,  where  a  large  vein  was  laid  open,  and  the  ventricle 
was  full  of  blood. 

Thus  much  as  to  circumscribed  contusion  of  the  brain.  In 
the  general  or  diffused  contusion  of  this  organ,  the  spots  of 
extravasated  blood,  instead  of  being  clustered  together  in  one 
part,  are  disseminated  throughout  the  brain,  on  the  surface 
as  well  as  in  the  deeper  parts,  or  it  may  be  in  the  deeper  parts 
only. 

Circumscribed  contusion  of  the  brain  we  already  know  to  be 
of  very  frequent  occurrence.  Diffused  contusion  of  this  organ, 
we  shall  find,  on  the  other  hand,  is  but  very  rarely  met  with.  Cir- 
cumscribed contusion  is  for  the  most  part  easily  detected,  and 
at  once  clearly  recognised.  Diffused  contusion  is  sometimes 
difficult  of  detection,  and,  without  careful  examination,  may 
readily  pass  unnoticed. 

Diffused  contusion  of  the  brain  is  characterised  by  specks  of 
extravasated  blood  disseminated  throughout  the  brain-sub- 
stance. These  minute  extravasations  vary  from  the  size  of  the 
smallest  pin-points  to  that  of  a  split-pea.  In  the  latter  form, 
the  extravasation  could  hardly  escape  detection  ;  but  in  the 
former,  the  minute  specks  might,  in  slicing  the  brain,  be  easily 
mistaken  for  the  cut  surface  of  the  cerebral  vessels.  A  little 
care,  however,  will  enable  us  to  distinguish  between  the  two. 
In  the  case  of  cut  vessels,  the  specks  can  be  easily  wiped 
away,  and  then,  by  gently  squeezing  the  brain,  other  sj^ecks  of 
blood  may  be  made  to  appear.  The  miliary  extravasations 
cannot  thus  be  wiped  away ;  but,  picked  out  with  the  point  of 
a  knife,  they  leave  little  holes,  in  which  the  concrete  drop  of 
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blood  was  imbedded.  The  brain-substance  around  these 
minute  holes  may  still  retain  its  natural  colour ;  or,  some  days 
after  the  accident,  it  may  be  of  a  yellowish  colour,  such  as  is  so 
frequently  noticed  under  similar  circumstances  in  bruises  of 
other  parts.  Thus,  in  Blandin's  case,  already  alluded  to, 
which  terminated  fatally  some  eight  or  ten  days  after  the 
injury,  each  lii.tle  spot  of  extravasated  blood  was  found  encircled 
by  cerebral  substance  of  a  yellowish  tinge,  varying  from  a 
violet  colour  to  a  greenish  yellow. 

The  specks  of  extravasated  blood  characterising  diffused  con- 
tusion of  the  brain  may,  in  any  case,  be  numerous,  or  they  may 
be  few ;  sometimes  so  few,  indeed,  that  one  speck  here  and 
there  is  all  that  can  be  found.  And  this  points  out  at  once 
what  extreme  care  must  sometimes  be  required  in  examining 
cases  of  this  kind ;  and  it  also  points  out  how  readily  a  lesion 
of  this  delicate  nature  may  escape  notice  in  a  rough  examina- 
tion— such,  for  instance,  as  used  formerly  to  be  carried  on  in 
our  dead-houses. 

One  of  the  best-marked  cases  of  diffused  contusion  is  that 
described  by  M.  Chassaignac  in  the  Mem.  cle  la  8oc.  de  Ghir.  de 
Paris,  vol.  iii.  p.  208.  Another  equally  well-marked  case  is 
that  of  Blandin  above  alluded  to.  In  both  these  cases,  the 
miliary  extravasations  were  very  numerous  and  widely  scat- 
tered ;  but  in  a  case  which  occurred  at  St.  George's  Hospital 
in  the  year  1854,  the  spots,  although  well  marked,  were  very 
few.  In  this  case,  three  very  small  spots  of  extravasated  blood 
were  found  in  the  substance  of  the  anterior  lobe  of  the  left 
hemisphere  ;  another  small  spot  in  the  fornix,  and  another  in 
the  right  lobe  of  the  cerebellum.  And  these  were  all :  some 
minute  extravasations  existed  also  in  the  cavity  of  the  arach- 
noid, and  in  the  meshes  of  the  pia  mater;  but  there  was  no 
fracture  of  thei  skull. 

These  minute  traumatic  extravasations  of  blood  scattered 
throughout  the  bi^ain-substance  have  of  late  years  been  looked 
upon,  as  I  have  already  said,  by  some  surgeons  of  eminence,  as 
especially  belonging  to  concussion  of  the  brain ;  but  such 
appearances  cannot  properly  be  assigned  to  concussion.  Miliary 
extravasations  of  blood,  whether  clustered  together  in  one 
patch,  or  disseminated  in  various  parts,  belong,  one  and  all,  to 
contusion  of  the  brain.  The  morbid  appearances,  although 
apparently  so  dissimilar,  are  essentially  of  the  same  character. 
The  contusion,  limited  in  one  instance,  is  general  in  the  other. 
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Bruising  of  the  brain -substance  may  take  place  at  the  spot 
where  the  skull  was  struck  ;  or  the  bruise  may  be  in  a  part  of 
the  brain  far  away  from  the  original  seat  of  the  injury.  The 
one,  then,  is  a  direct  contusion,  the  other  a  contusion  by  contre- 
coup,  of  the  brain-substance. 

And  as  an  illustration  of  what  takes  place  in  contusion  of 
the  brain,  reference  may  be  made  to  experiments  such  as  M. 
Gama's,  in  which  may  be  seen  the  effects  produced  upon  the 
spot  where  the  blow  bears  directly,  as  well  as  the  effects  which 
occur  in  the  parts  diametrically  opposite.* 

Contusion  of  the  brain  is,  however,  rarely  limited  to  the 
region  where  the  blow  was  struck,  except  in  cases  where  the 
bone  has  been  driven  down.  In  fissure  of  the  skull  it  happens 
much  more  frequently  that  the  bruised  part  of  the  brain  is  far 
away,  and  directly  opposite  to  the  seat  of  the  blow.  In  severe 
injuries,  both  kinds  of  contusion,  direct  and  by  contre-coup,  are 
sometimes  found  in  the  same  brain. 

Bruising  of  the  brain  occurs,  then,  in  some  parts  of  this 
organ  much  more  frequently  than  it  does  in  others.  The 
upper  part  of  the  brain  is  seldom  bruised.  Out  of  thirty- 
six  cases  of  bruised  brain  accompanying  fractures  extending 
from  various  parts  of  the  vault  into  the  base  of  the  skull,  the 
upper  surface  of  the  hemispheres  was  bruised  in  five  cases  only. 
The  base  of  the  brain  is  the  part  most  frequently  injured  ;  but 
even  here  the  various  regions  differ  widely  in  this  respect. 
The  posterior  lobes  are  rarely  injured,  the  anterior  ones  very 
frequently,  and  the  middle  lobes  the  most  frequently  of  all. 
Out  of  the  thirty-six  cases  just  alluded  to,  the  posterior  lobes 
were  bruised  in  four  instances  only,  the  anterior  lobes  in 
eighteen,  and  the  middle  lobes  in  no  less  than  twenty-five.  In 
twelve  of  these  cases,  the  anterior  and  the  middle  lobes  were 
bruised  at  one  and  the  same  time,  the  injury  having  been  most 
severe. 

And  now,  bearing  in  mind  what  was  stated  as  to  the  fre- 
quency of  the  fractures  of  the  various  regions  of  the  base  of  the 
skull,  the  middle  part  of  the  base  of  the  brain,  like  the  middle 
fossa  of  the  skull,  will  be  found  to  be  the  most  frequently  in- 
jured. 

The  analysis  given  by  M.  Fano  as  to  the  frequency  of  the 
contusion  of  the  various  parts  of  the  brain  differs  from  that 
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which  I  have  just  mentioned.  M.  Fano*  found  the  anterior 
lobes  more  frequently  bruised  than  any  other  part  of  the 
brain ;  but  then  the  number  of  cases  thus  analysed  was  very 
small — only  eight.  Had  M.  Fano's  numbers  been  larger  the 
results  would,  I  think,  have  been  pretty  much  the  same  in  both 
analyses. 

Why  is  it  that  the  middle  and  the  anterior  lobes  are  so  much 
more  frequently  bruised  than  the  posterior  ones  ?  A  glance  at 
the  anatomical  relations  of  these  various  parts  of  the  base  of  the 
brain  affords,  to  a  certain  extent,  a  satisfactory  explanation. 
The  posterior  lobes  lie  upon  a  soft  cushion,  the  tentorium  cere- 
belli ;  but  the  anterior  and  middle  lobes  are  in  contact  with 
irregular  and  angular  projections  of  bone,  which,  although 
rounded  off  to  a  certain  extent,  and  smoothed  down  by  the 
dura  mater,  are  still  both  sharp  and  numerous. 

This  subject  has  been  made  one  of  importance  by  M.  Fano,t 
who  after  carefully  pointing  out  the  various  pieces  of  sharp 
bone  in  these  parts,  expresses  great  surprise  that  no  allusion 
should  ever  have  been  made  to  them  in  connection  with  con- 
tusion of  the  brain  by  contre-coup.  The  following,  however, 
are  Sir  Benjamin  Brodie's  own  words,  written  some  thirty 
years  ago  now :  '  The  great  irregularities  which  exist  on  the 
inner  surface  of  the  basis  of  the  cranium  sufficiently  explain 
wherefore  the  inferior  is  more  liable  to  be  ruptured  than  the 
superior  surface  of  the  brain.' J  And  nothing  could  be  more 
explicit. 

Are  there  any  means  of  recognising  the  cases  in  which  the 
brain  has  been  thus  bruised  and  lacerated  ? 

Dupuytren,§  to  whom  we  owe  much  of  what  is  known  of 
contusion  of  the  brain,  was  decidedly  of  opinion  that  we  had  no 
means  of  recognising  this  injury.  This  celebrated  surgeon 
distinctly  taught  that  contusion  of  the  brain  does  not  reveal 
itself  by  any  symptoms  until  a  few  days  after  the  accident; 
that  is,  until  the  period — four  or  five  days  after  the  injury — at 
which  inflammatory  symptoms  begin  to  show  themselves. 

And  such,  too,  was  the  opinion  first  entertained  by  Sanson. 
'  It  is  not  until  after  four  or  five  days  that  the  signs  of  con- 
tusion become  manifest ;  and  then  these  signs  are  similar  to 


*  TUse  sur  la  Cmt.  du  Cerv.  p.  44. 
X  Med.-Chir.  Trans,  xiv.  p.  334. 


t  Loc.  cit.  p.  44. 

§  Clin.  Chir.  t.  ii.  p.  490. 
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those  of  inflammation  of  the  brain.'  *  But  in  after-years,  lay- 
ing aside  this  opinion  altogether,  Sanson  professed  that  con- 
tusion of  the  brain  has  its  own  characteristic  signs,  which, 
appearing  at  the  very  time  of  the  accident,  clearly  reveal  the 
nature  of  the  injury.f  And  the  symptoms  by  which  Sanson 
thought  that  he  could  thus  at  once  recognise  contusion  of  the 
brain  are,  in  the  severer  cases,  tonic  spasms  of  the  limbs ; 
intense  restlessness,  with  constant  rolling  and  tossing  about  in 
bed ;  unconsciousness,  more  or  less  complete ;  drowsiness,  with- 
out any  stertorous  breathing.  And  in  the  slighter  cases, 
simply  contraction  of  one  pupil,  or  of  one  eyelid ;  spasmodic 
movements  about  some  one  muscle  or  another  of  the  face  or 
lips,  giving  rise  to  a  difficulty  of  pronunciation. 

Such  was  Sanson's  teaching  in  his  latter  years ;  and  such, 
for  the  most  part,  is  the  teaching  of  the  present  school  of 
French  surgery,  wherein  it  is  broadly  and  distinctly  laid  down 
that,  as  a  general  rule,  contusion  of  the  brain  does  at  the  very 
outset  give  rise  to  a  train  of  symptoms  by  which  the  injury 
may  be  recognised,  if  the  various  symptoms  be  only  weighed 
with  due  care. 

But  after  careful  and  patient  watching  of  many  a  case  of 
severe  injury  of  the  head,  I  must  confess  that  I  do  not  think 
we  are  really  in  a  position  thus  clearly  to  recognise  a  case  of 
contused  brain. 

There  is  no  doubt  that  cases  of  contusion  of  the  brain  are 
frequently  met  with,  in  which  tonic  spasms  of  the  muscles  and 
extreme  restlessness,  with  constant  tossing  and  rolling  about, 
are  the  principal  symptoms ;  but  there  is  no  doubt  also,  that  as 
frequently,  if  not  more  frequently,  cases  of  severe  contusion  of 
the  brain  are  met  with,  in  which  the  symptoms  either  never 
make  their  appearance  until  some  days  after  the  accident,  or 
are  altogether  wanting. 

I  have,  I  think,  fairly  tested  Sanson's  doctrine,  both  in  the 
wards  and  in  the  dead-house  ;  and,  from  all  I  have  seen,  I  have 
been  led  to  conclude,  that  contusion  of  the  brain  does  not  give 
rise  to  any  symptoms  immediately  after  the  injury — that  it  has, 
in  fact,  no  characteristic  signs  of  its  own. 

M.  Fano,  to  whose  valuable  thesis  I  have  already  referred, 
has  come  to  the  same  conclusion.    And  in  this  thesis|  will  be 
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fotind  an  able  analysis  of  the  memoir  wliicli  M.  Boinet*  wrote 
for  the  express  purpose  of  maintaining  and  proving-  the  correct- 
ness of  Sanson's  views.  In  summing  up  the  cases  brought 
forward  in  this  memoir,  M.  Fano  proves  that  seven  only  out  of 
the  nineteen  were  really  of  any  value  for  M.  Boinet's  purpose. 
In  these  seven  cases,  the  so-called  characteristic  symptoms 
coexisted  with  contusion  of  the  brain ;  but  then,  in  these  seven 
cases,  there  were  also,  about  the  head,  other  lesions  of  a  serious 
nature,  which  may  perhaps  have  had  just  as  much  to  do  with 
the  symptoms  as  the  contusion  of  the  brain. 

Why  should  not  a  thin  stratum  of  blood  widely  spread  over 
the  brain — why  should  not  laceration  of  the  investing  mem- 
branes of  the  brain,  have  something  to  do  with  the  tonic  spasm 
and  the  restlessness  ?  In  severe  bruising  of  the  brain,  these 
lesions  are  very  common ;  so  common,  that,  as  I  have  already 
mentioned,  out  of  sixty-nine  cases  of  this  kind,  blood  was 
found  extra vasated  in  no  less  than  in  sixty- three.  And,  as  a 
possible  cause  of  the  symptoms,  there  is  also  the  intense  con- 
gestion which,  it  is  known,  takes  place  in  the  brain-substance 
almost  immediately  after  it  has  been  bruised. 

Bu.t  why  is  it  that  such  symptoms  exist  in  some  injuries  of 
this  kind,  and  not  in  others  ?  To  this  the  only  answer  that 
can  be  given  is  that  this  is  one  of  those  questions  which 
cannot  be  fairly  met  in  the  present  state  of  our  knowledge. 

There  are,  then,  no  characteristic  signs  by  which  contusion 
of  the  brain  can  be  clearly  recognised  ;  but,  nevertheless,  it 
may  be  predicted  that  the  brain  has  been  bruised,  whenever 
the  symptoms  are  severe  after  an  injury  of  the  head.  At  least, 
certain  it  is,  that  in  severe  injuries  of  this  kind,  and  especially 
after  diffused  blows — the  most  common  form  of  accident  in  civil 
hospitals — certain  it  is  that  in  the  vast  majority  of  these  cases 
the  brain  will  be  found  bruised.  Nay,  more ;  if  we  bear  in 
mind  which  parts  of  the  brain  are  the  most  frequently  thus 
injured,  we  may  even  go  so  far  as  to  say  that  it  is  the  under 
surface  of  the  middle  or  anterior  lobes  which  is  bruised. 

Contusion  of  the  brain  must  be  considered  as  a  most  dange- 
rous injury  ;  but  is  it  always  fatal  ? 

One  sees  patients  recover  after  an  injury  of  the  head,  in 
whom  it  was  more  than  probable,  from  the  nature  of  the 
accident  and  the  severity  of  the  symptoms,  that  the  brain  was 
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bruised;  but  of  this,  unless  in  very  rare  circumstances,  no 
positive  evidence  can  be  obtained. 

Wlien  recovery  does  take  place,  the  contusion  is  repaired  in 
the  same  manner  as  apoplectic  haemorrhage  into  the  brain.  In 
the  slighter  cases,  all  traces  of  the  contusion  may  have  passed 
away,  if  death  occurs  independently  of,  and  some  time  after,  the 
accident ;  or  the  only  trace  left  may  be  a  hardened  cicatrix, 
vpith,  perhaps,  some  colouring  matter  in  the  centre.  But 
clearer  evidences  of  a  former  contusion  of  the  brain  are  occa- 
sionally met  w^ith ;  and  here,  the  appearances,  as  might  have 
been  expected,  are  precisely  similar  to  those  observed  in  old 
apoplectic  effusions.  If  on  the  surface  of  the  brain,  the  portion 
which  had  been  bruised  may  present  some  of  the  well-known 
appearances  so  accurately  described  by  Rokitansky,*  in  his 
peripheral  form  of  apoplexy.  Of  this  Mr.  Henry  Lee's  case 
affords  a  well-marked  illustration,  f 

Since  the  above  was  published,  I  have  had  an  opportunity  of  examining  the 
brain  of  a  man  who,  twenty  years  before  his  death,  had  been  under  my  care 
for  a  very  severe  injury  of  the  head.  The  convolutions  of  the  anterior  part 
of  both  hemispheres  of  the  brain  were  extensively  excavated,  and  here  the 
arachnoid  and  pia  mater  wei'e  carried  evenly  over  both  depressions,  so  that  a 
space  was  enclosed  beneath  them,  which  was  filled  by  loose  areolar  tissue  and 
serum.  In  the  right  hemisphere,  the  mouth  of  the  excavation  was  nearly 
circular,  about  an  inch  and  a  half  in  diameter,  and  so  placed,  that  the  inferior 
margin  lay  close  to  the  base  of  the  brain,  whilst  the  inner  one  was  close  to  the 
median  fissure.  The  depth  of  the  excavation  was  about  an  inch,  and  the 
convolutions  around  its  edge  were  natural.  The  cavity  commenced  for  the 
most  part  abruptly,  but  one  or  two  convolutions  could  be  traced  in  a  stunted 
condition  down  the  walls,  which  had  an  even  surface,  and  were  loosely  coated 
with  areolar  tissue.  In  the  corresponding  part  of  the  left  hemisphere,  there 
was  also  an  excavation,  similar  in  all  respects,  save  that  it  was  only  about  half 
the  size  of  that  in  the  right  hemisphere.  The  cerebral  tissue,  in  the  neigh- 
bourhood of  these  cavities,  and  forming  their  walls,  had  a  perfectly  healthy 
appearance.  There  were  no  remains  of  blood  extravasated  in  the  cavity  of 
the  arachnoid  ;  the  other  parts  of  the  brain  were  perfectly  healthy,  and  so,  too, 
was  the  brain-case;  no  traces  of  fracture;  no  sign  of  injury  to  the  bones. 
The  patient  died  of  aneurism  of  the  subclavian  artery,  at  the  age  of  forty- eight, 
but  twenty  years  before  his  death  he  had  been  admitted  into  St.  George's 
Hospital,  when  I  was  house-surgeon,  with  several  other  men,  all  of  whom  had 
fallen  a  great  height  in  consequence  of  the  giving  way  of  some  scaffolding.  At 
the  time  of  his  admission,  he  was  suffering  from  several  severe  injuries;  and 
especially  of  the  head,  marked  by  the  symptoms  of  so-called  concussion  of  the 
brain,  but  there  was  no  sign  of  fracture  of  any  part  of  the  skull.  For  several 
days,  he  struggled  between  life  and  death,  in  a  state  of  perfect  unconsciousness, 
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followed  by  a  violent  delirium,  which  ultimately,  however,  subsided,  and  in  a 
few  weeks  he  was  so  far  well,  that  he  was  able  to  leave  the  hospital.  After  a 
while,  he  resumed  his  occupation,  that  of  a  house  decorator,  and  for  years  he 
worked  for  one  of  the  best  firms  in  London,  and  was  known  as  one  of  their 
ablest  workmen.  His  intellect  was  as  clear  as  it  had  ever  been,  and  when  I 
accidentally  met  him,  from  time  to  time,  he  always  said  that  he  did  not  suffer 
more  from  headaches  than  other  people. 

The  specimen  is  in  the  Museum  of  St.  George's  Hospital,  and  from  it  the 
annexed  woodcut  was  taken. 


Fig.  57. 


Depression  of  Brain. 


In  dealing  witli  concussion  of  the  brain,  I  have  already 
remarked  that  it  is  more  than  probable  that  some  of  the  cases 
so  often  quoted  as  instances  of  slight  paralysis,  or  of  loss  of 
memory  after  concussion,  were  in  reality  cases  in  which  the 
brain  had  been  bruised.  Of  this  I  think  that  there  can  be  no 
longer  any  doubt. 

That  which  is  most  to  be  feared,  when  the  brain  has  been 
bruised,  is  inflammation  of  the  surrounding  substance ;  and 
this  it  is  which  must  be  guarded  against  as  much  as  possible. 
The  great  tendency  in  injuries  of  this  kind  is,  that  the  brain 
and  its  membranes  should  become  inflamed ;  and  as  this  inflam- 
mation is  apt  to  creep  on  most  insidiously,  every  injury  of  the 
head  in  which  the  symptoms  have  been  marked  ought  to  be 
most  carefully  watched,  and  treated  accordingly.  Our  watching 
ought  to  be  carried  on  for  days,  for  oftentimes  the  symptoms  of 
traumatic  inflammation  suddenly  show  themselves,  and  without 
any  manifest  cause,  when  all  was  apparently  going  on  well. 
The  fourth  or  fifth  day  was  stated  by  Diipuytren  and  by  Sanson 
to  be  the  period  at  which  the  febrile  symptoms  were  likely  to 
make  their  appearance.  This,  then,  is  the  period  when  we 
ought  to  be  most  watchful  for  even  the  slightest  sign  of  inflam- 
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mation  of  the  brain  and  its  membranes ;  but  of  this  I  intend  to 
treat  at  length  in  another  section. 

Pkotrusion  op  the  Brain-substance. 

Protrusion  of  the  brain  may  be  the  immediate  consequence 
of,  or  it  anay  come  on  some  time  after,  the  accident. 

Contused  and  lacerated  portions  of  brain- substance  may  be 
driven  through  a  fracture  of  any  part  of  the  skull ;  such  protru- 
sions almost  always,  however,  occur  in  some  part  of  the  vault, 
in  connection  with  a  compound  fracture  and  laceration  of  the 
cerebral  membranes.  And  however  dangerous  such  an  injury 
may  be,  the  records  of  surgery  contain  a  large  number  of  cases 
in  which,  after  the  escape  of  more  or  less  cerebral  matter,  the 
patient  has  recovered,  and  that  without  any  apparent  detriment, 
either  physical  or  intellectual.  Opinions,  however,  differ  as  to 
the  chances  of  recovery  in  wounds  of  the  brain  in  different 
regions  of  the  vault  of  the  skull.  On  the  one  hand,  Sir  Ben- 
jamin Brodie*  states  that  he  had  not  been  able  to  discover, 
among  all  the  works  which  he  had  consulted,  a  single  instance 
of  recovery  from  a  wound  of  the  posterior  lobes  of  the  cerebrum  ; 
and  in  the  great  majority  of  cases  in  which  a  cure  had  taken 
place,  the  injury  was  confined  to  the  frontal  bone,  and  that  part 
of  the  brain  which  is  covered  and  defended  by  it.  On  the  other 
hand,  Mr.  Guthrie's  f  experience  led  him  to  believe  that  an 
injury  of  apparently  equal  extent  is  more  dangerous  on  the 
forehead  than  on  the  side  or  middle  of  the  head,  and  much  less 
so  on  the  back  than  on  the  side. 

But  it  occasionally,  although  very  rarely,  happens  that  brain- 
substance  is  forced  through  a  fracture  of  the  base  of  the  skull, 
in  direct  communication  with  the  ear  or  with  the  nose,  or  it 
might  be  with  the  pharynx.  In  such  cases,  the  injury  done  to 
the  brain-case  and  its  contents  must,  as  a  matter  of  course,  be 
most  severe,  and  with  very  rare  exceptions,  necessarily  almost 
always  fatal. 

Of  brain-matter  forced  through  the  meatus  externus,  I  saw  a 
case  at  St.  George's  Hospital  in  October  1856.  The  accident 
was  caused  by  a  fall  head-foremost  from  a  great  height ;  and 
with  profuse  bleeding  from  the  left  ear  were  mixed  minute 
portions  of  brain-substance,  and  two  or  three  larger  pieces,  as 
big  as  peas,  of  the  white  substance  of  the  brain  were  lying  in 
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the  meatus  externus.  Two  cases  of  the  same  kind  are  on 
record ;  one  in  the  Journ.  de  Med.  et  de  Chir.,  1779,  vol.  Hi.  p.  454  ; 
and  the  other  in  the  Annales  de  Chir.,  1843,  vol.  viii.  p.  229. 

Of  brain-matter  forced  through  the  nostrils,  a  case  is  recorded 
in  the  Compend.  de  Chir.,  vol.  ii.  p.  595  ;  and  another  in  the  Bull, 
de  la  Soc.  Anat.  de  Paris,  1837,  p.  228. 

Injuries  such  as  these  are,  I  said,  necessarily  almost  always 
fatal.  Occasionally,  however,  recovery  does  take  place.  One 
such  case  I  recollect  seeing  at  St.  Bartholomew's  Hospital, 
under  the  care  of  Mr.  Stanley.  There  had  been  a  fall  from  a 
height  of  twenty  feet ;  and,  with  some  clots  of  blood,  a  portion 
of  the  brain  of  the  size  of  a  hazel-nut  escaped  through  the 
right  nostril.  The  injury  was  followed  by  severe  inflammatory 
symptoms  ;  but  notwithstanding  all  this,  the  man,  aged  forty, 
was  discharged  from  the  hospital,  cured,  eighteen  weeks  after- 
Avards.  The  case  is  published  in  the  Medical  Gazette.'^  And 
another  case  of  recovery  after  an  equally  severe  injury  has 
lately  been  recorded  in  the  Amer.  Journ.  of  Med.  Sc.  April  1859, 
p.  354.  In  this  case,  the  patient,  aged  thirty,  plumped  from  a 
great  height  on  to  the  crown  of  his  head ;  there  was  copious 
bleeding  from  the  right  ear,  and  with  it  a  small  quantity  of 
brain-matter.  jOn  the  following  day,  a  fluid  of  watery  character 
was  flowing  from  the  ear ;  and  in  the  meatus  were  several  parti- 
cles which,  carefully  examined,  proved  to  be  true  brain-matter. 
The  man  returned  to  his  duty  five  weeks  after  the  accident. 

I  have  never  seen  a  portion  of  the  brain  forced  into  the 
pharynx,  but  I  have  found  the  contents  of  the  pharynx  within 
the  skull,  into  which  they  had  passed  through  a  widely-sepa- 
rated fracture  at  the  base. 

Thus  far  those  cases  only  have  been  considered  in  which  pro- 
trusion of  the  brain  occurs  at  the  time  of  the  accident.  In  all 
these  cases  it  is  the  broken-up  brain-matter  which  is  driven  out 
of  the  skull ;  about  this  there  is  no  doubt. 

But  protrusions  at  times  occur  a  longer  or  a  shorter  period 
after  the  accident,  which  have  been  described,  more  especially 
by  English  surgeons,  under  the  term  of  hernia  cerebri ;  and 
under  this  general  head  have  been  included  protrusions  of  divers 
natures,  and  some  even  having  nothing  of  brain-matter  in  them. 

Some  protrusions  are  said  to  have  arisen  simply  from  blood 
extravasated  on  the  outer  surface  of  the  dura  mater.  Described 


*  New  ser.  vol.  iii.  1846,  p.  77. 
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as  tumeurs  Jiematiques  by  M.  Velpeau,  such  protrusions  liave 
nothing  to  do  with  the  brain- substance ;  the  dura  mater  is  not 
even  broken  through.  An  outgrowth  of  this  nature  might 
present  all  the  appearances  of  one  form,  at  any  rate,  of  hernia 
cerebri  ;  and  most  difficult  would  it  be,  during  life,  to  decide  as 
to  the  precise  connections  of  the  tumour.  But  cases  such  as 
these  must  be  very  rare. 

In  hernia  cerebri — such,  I  mean,  as  it  is  described  by  English 
surgeons — the  protruded  substance  appears  to  have  varied  some- 
what in  its  nature ;  but,  whatever  may  have  been  the  actual 
appearance  of  the  tumour  itself,  the  dura  mater  was  at  any  rate 
torn  through,  and  the  protruded  substance  was  more  or  less  inti- 
mately connected  with  the  brain.  In  some  cases,  the  protrusion 
is  described  as  having  been  chiefly  composed  of  blood  extrava- 
sated  under  the  pia  mater,  between  it  and  the  surface  of  the 
brain,  or  in  its  most  superficial  parts.  In  other  cases,  the 
appearance  of  the  protruded  mass  was  that  of  true  brain-sub- 
stance, looking  exactly  like  the  structure  of  the  brain,  with 
which  it  was  continuous.  And  in  other  cases,  again,  the 
tumour  is  represented  as  an  over-abundant  granvilation  from 
the  brain,  the  injury  of  which  it  was  destined  to  repair.  Indeed, 
some  surgeons  believe  that  this  is  the  only  form  in  which 
hernia  cerebri  shows  itself:  not  then  a  protrusion  of  brain- 
matter  ;  not  a  hernia  cerebri ;  but  simply  a  growth  from  its 
over-luxuriant  granulation. 

Personally,  I  have  had  but  very  few  opportunities  of  examining  the  substance 
driven  out  of  the  skull  in  hernia  cerebri,  as  but  two  cases  of  this  affection 
have  occurred  in  the  wards  of  St.  George's  Hospital  during  several  years  past. 

In  both  cases,  the  protruded  substance  certainly  presented  all  the  outward 
appearances  of  brain-matter ;  and  in  the  last  one,  which  occuiTed  in  the  year 
1855,  bits  taken  away  from  different  parts  of  the  surface  of  the  protrusion 
were,  at  various  periods,  examined  microscopically :  blood-cells,  exudation- 
corpuscles,  and  many  nerve-tubules  were  detected  in  every  portion  thus  sub- 
mitted to  the  glass ;  and  this,  at  any  rate,  leaves  no  doubt  as  to  the  protrusion 
being,  in  some  cases  of  hernia  cerebri,  formed,  in  part,  of  true  brain-matter.  I 
may  add  that,  in  this  case,  the  first  escape  of  brain-matter  took  place  through 
a  rent  in  the  dura  mater,  immediately  after  the  removal  of  a  depressed  piece  of 
bone.  No  further  escape  of  brain-matter  occurred  until  after  the  fourth  day, 
when  the  protrusion  began  to  show  itself ;  from  this  period  it  went  on  gradually 
increasing,  and  ultimately  formed  a  large  foul  mass,  portions  of  which  sloughed 
off  daily.  Within  a  few  days  of  the  patient's  death,  however,  the  protrusion 
became  much  less,  and  the  wound  put  on  a  healthier  aspect.  The  immediate 
cause  of  death  was  purulent  infection. 

The  destruction  of  brain-matter  in  some  cases  of  hernia 
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cerebri  is  sometimes  very  great.  In  a  case  published  by  M. 
Bouchacourt,*  the  destruction  was  so  great  that  the  lateral 
ventricle  was  laid  open,  and,  for  days,  limpid  fluid  issued 
through  the  wound. 

Is  it  true  that  the  size  of  the  hole  in  the  bone  has  much 
influence  in  causing  hernia  cerebri?  It  has  been  generally 
taught,  and  Mr.  Guthrie  has  stated,  that  protrusion  of  the 
brain  '  rarely  or  never  takes  place,  when  a  considerable  portion 
of  the  skull  has  been  lost  or  removed ;  the  brain  being  able  to 
expand  to  such  an  extent  as  the  inflammatory  impulse  from 
within  may  render  necessary.'  f 

But  facts  prove  that  hernia  cerebri  may,  and  does,  take  place 
even  when  large  portions  of  bone  have  been  lost.  In  the  case 
of  M.  Bouchacourt,J  the  hernia  cerebri  showed  itself  after  a 
piece  of  the  frontal  bone  of  the  size  of  the  palm  of  the  hand  had 
come  away.  I  have  also  seen  a  hernia  cerebri  occur  after  a 
considerable  loss  of  the  frontal  bone — the  lower  part  of  the  per- 
pendicular portion  on  the  right  side,  and  the  whole  of  the  cor- 
responding orbitar  plate.  And  a  case  occurred  not  long  ago, 
at  the  Lock  Hospital,  in  which  hernia  cerebri  took  place  after 
separation  of  nearly  the  whole  of  the  frontal  bone. 

There  is  no  doubt  that  hernia  cerebri  is  mainly  due  to  inflam- 
mation of  the  brain,  and  to  the  effusion  of  serum  and  pus,  which 
so  commonly  attend  these  cases.  Where  the  brain  protrudes, 
the  cerebral  substance  around  is  for  the  most  part  congested, 
swollen,  cedematous,  and  soft ;  yellow  softening  may  extend 
more  or  less  into  the  surrounding  parts,  and  a  great  portion  of 
the  tissue  may  be  broken  down.  Abscesses  of  various  sizes, 
sometimes  very  large,  are  not  unfrequently  found  in  the  hemi- 
sphere involved,  and  large  effusions  of  various  kinds  fill  the 
ventricles.  And,  in  addition  to  all  this,  there  is  generally 
extensive  effusion  of  lymph  and  pus,  both  in  the  cavity  of  the 
arachnoid  and  in  the  sub-arachnoid  tissues. 

Hernia  cerebri  may  present  itself  in  any  part  of  the  skull.  It 
occurs,  however,  by  far  more  frequently  about  the  vault  of  the 
skull,  and  especially  the  frontal  and  parietal  regions  ;  but  these 
localities  are,  it  must  be  remembered,  precisely  those  in  which 
injuries  with  loss  of  bone  occur  also  most  frequently.  Hernia 
cerebri  is  rarely  found  in  fractures  of  the  base,  and  for  this 


*  SuU.  de  la  Soc.  Anat.  de  Paris,  t.  xiii.  p.  13. 
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reason,  that  in  the  great  majority  of  instances  the  injury  to  the 
bone  is  here  a  simple  fissure,  and  without  any  laceration  of  the 
dura  mater.  Whenever  a  fracture  of  the  base  is  accompanied 
by  a  large- enough  separation  between  the  fragments,  or  by  loss 
of  bony  substance,  as  well  as  by  a  laceration  of  the  dura  mater, 
then  there  is  no  doubt  that  hernia  cerebri  may  arise.  Such 
fractures  are,  however,  very  rare. 

One  of  the  most  striking-  cases  of  hernia  cerebri  at  the  base  of  the  skull  was 
under  the  care  of  Mr.  Cfesar  Hawkins,  a  few  years  ago,  at  St.  George's 
Hospital.  The  patient,  a  boy,  aged  eleven,  accidentally  shot  himself  with  a 
horse-pistol  loaded  with  a  bullet,  which  smashed  the  right  malar  bone  below 
the  orbit,  and  then  lodged  in  the  head.  After  he  had  recovered  from  the  first 
effects  of  the  accident,  he  went  on  without  any  marked  cerebral  symptoms  for 
seven  days,  when  he  became  restless,  and  then  delirious;  in  the  afternoon, 
brain-matter  and  blood  began  to  be  discharged,  and  a  soft  fungus-like  growth 
showed  itself  in  the  wound,  and  the  patient  died,  insensible,  about  thirty  hours 
afterwards.  At  the  post-mortem  examination,  considerable  quantities  of  brain- 
matter  were  found  protruding  through  the  large  gap  made  by  the  bullet  in  the 
sphenoid  and  temporal  bones.  The  substance  of  the  brain  around  the  pro- 
trusion was  vascular,  and  of  the  yellow  colour  usually  found  in  such  cases.  The 
hernia  cerebri  in  the  middle  fossa  of  the  base  of  the  skull  is  now  in  the 
Museum  of  St.  George's  Hospital. 

Under  fit  circumstances,  the  protrusion  may  occur  at  an 
earlier  or  a  later  period — it  may  be  days,  it  may  be  weeks. 
After  the  removal  of  the  bone  everything  may  appear  to  be 
going  on  well  for  a  long  period — as  long,  in  fact,  as  the  dura 
mater  remains  entire  ;  but,  should  anything  lead  to  the  giving 
way  of  this  membrane,  and  should  this  be  accompanied  by  in- 
flammation of  the  parts  beneath,  protrusion  may,  at  any  time, 
as  already  mentioned,  be  the  consequence.  There  are  cases  on 
record  in  which  the  protrusion  did  not  come  on  until  after  the 
second  month,  and  some  are  mentioned  in  which  the  interval 
was  even  longer.  The  usual  period,  however,  for  such  protru- 
sions is  generally  at  the  time  when  inflammatory  symptoms  are 
most  apt  to  set  in — that  is,  within  a  few  days  after  the  injury. 
Mr.  Guthrie*  states  that  those  protrusions  which  are  principally 
composed  of  coagulated  blood  usually  appear  immediately  after, 
or  within  two  days  after,  the  accident ;  and  that  those  formed 
of  brain-matter  occur  at  a  later  period,  usually,  although  not 
necessarily,  when  the  first  or  active  inflammatory  symptoms  are 
on  the  decline.    Facts  do  not,  however,  bear  out  any  such  rule. 
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The  blood-tumour  may  show  itself  at  a  period  much  later  than 
that  mentioned  by  Mr.  Guthrie.  In  Abernethy's  case,  for  in- 
stance, it  did  not  appear  until  the  tenth  day  after  the  removal 
of  the  bone.  And  necessarily  such  a  tumour  must  vary  very 
much  as  to  the  time  of  its  appearance.  Being,  in  some  cases, 
dependent  upon  blood  extravasated  at  the  time  of  the  accident, 
the  protrusion  may  occur  at  a  very  early  period ;  being,  in  other 
cases,  dependent  upon  blood  extravasated,  from  various  causes, 
into  the  soft  and  over-luxuriant  granulations,  it  cannot  come 
into  existence  until  later.  And  the  protrusion  of  true  brain- 
matter — and  by  this  is  not  meant  the  escape  of  brain-matter 
which  immediately  follows  the  accident  or  the  operation — may 
appear  within  three  or  four  days.  I  have  seen  it  on  the  fourth 
day. 

What  is  the  course  of  such  tumours  ?  Varying  in  shape  and 
in  size,  according  to  the  hole  in  the  dura  mater  through  which 
they  have  to  pass,  such  tumours  gradually  increase  in  bulk,  and 
sometimes  form  a  large  mass,  overlapping  and  completely  cover- 
ing the  wound  in  the  scalp ;  in  their  progress,  portions  break 
down,  become  sloughy,  and  disappear ;  and,  under  favourable 
circumstances,  the  whole  tumour  may  thus,  in  the  course  of 
time,  waste  away,  and  cicatrisation  of  the  wound  follows ;  or, 
as  the  daily  wasting  takes  place,  further  protrusion  ensues, 
going  on  and  on  for  days  and  days,  until  the  patient  dies  :  and, 
in  some  rare  cases,  such  a  protrusion  has  been  brought  suddenly 
to  an  end  by  the  patient  tearing  away  the  whole  tumour,  and 
recovery  has  ensued.  And  experience  has  also  proved  that  the 
protrusion  may  shrink,  waste  away,  and  at  last  disappear  totally 
without  any  sloughing.* 

But  in  the  majority  of  cases  the  patient  sinks,  sooner  or  later, 
under  the  inflammatory  processes  going  on  within  the  skuU. 
And  hernia  cerebri  is  certainly  a  most  formidable,  and  most 
frequently  a  fatal,  affection ;  not  so  much,  however,  on  account 
of  the  protrusion,  as  of  the  circumstances  which  gave  rise  to  it. 
Still  there  are  on  record  a  goodly  number  of  cases  in  which 
patients  recovered  even  after  very  large  protrusions.  Indeed, 
in  one  case,  published  by  M.  Spring,t  the  protrusion  is  said  to 
have  involved  the  whole  of  the  left  hemisphere  ;  notwithstand- 
ing which,  the  patient  got  well  and  lived  for  eleven  years 


*  Laurie,  Lond.  and  Ed.  Month.  Jour.  June,  1844,  p.  478, 
t  De  la  Hernie  du  Cerveau,  1853,  p.  72. 
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afterwards,  and  at  the  post-mortem  examination  the  left  side 
of  the  cranium  is  said  to  have  been  found  quite  empty. 

As  to  the  symptoms  accompanying  hernia  cerebri,  they  are 
those  of  inflammation  of  the  brain  and  its  membranes,  running 
its  various  courses,  and  such  as  exist  without  any  protrusion. 
But,  in  some  cases,  large  protrusions  of  brain-matter  may  be 
seen  with  daily  sloughing  and  reproduction,  and  yet  with  but 
few  symptoms,  and  those  only  slightly  marked.  In  the  case 
referred  to  at  page  324,  of  extensive  protrusion  from  the  ante- 
rior lobe  of  the  right  hemisphere  of  the  brain,  under  the  care 
of  Mr.  Cajsar  Hawkins,  at  St.  George's  Hospital,  the  patient 
rambled  a  good  deal,  but,  when  spoken  to,  always  readily 
answered  every  question  put  to  him  :  there  were  some  few  and 
occasional  twitches  about  the  muscles  of  the  face,  and  the 
motions  and  urine  were  passed  unconsciously.  The  protrusion 
became  larger  and  larger ;  portions  of  it  sloughed  away  daily, 
and  the  only  additional  symptoms  were  an  occasional  fit  of 
syncope,  from  which  the  patient  soon  rallied  after  taking  a 
little  wine,  and  some  loss  of  power  about  the  right  arm :  and 
this  was  all.  The  patient  ultimately  died  from  purulent  infec- 
tion. 

The  treatment  of  hernia  cerebri  is  to  be  of  the  simplest 
kind.  The  less  the  protrusion  is  meddled  with,  the  better.  As 
a  general  rule,  removal,  either  by  tearing  away,  slicing  off,  or 
ligature,  is  to  be  avoided.  The  parts  are  to  be  kept  as  clean  as 
possible,  for  which  purpose,  gentle  syringing,  either  with  cold 
water  or  som^e  slightly  astringent  lotion,  may  be  resorted  to ; 
and  the  best  local  application  is  that  simply  of  cold  water.  In 
the  earlier  stages,  when  the  tumour  is  but  small,  gentle  pres- 
sure may  be  advantageous;  but  in  the  larger  protrusions,  it 
should  be  abandoned.  The  general  treatment  of  such  cases 
is  that  appertaining  to  intra-cranial  inflammation,  varying 
according  to  the  symptoms  and  the  condition  of  the  patient. 

And  from  all  this  it  follows,  that  all  causes  which  may  lead 
to  irritation  and  inflammation  of  the  parts  within  the  skuU 
should,  if  possible,  be  carefully  removed.  No  splinter,  no  de- 
pressed fragment  of  bone,  no  foreign  body  should  be  left,  if  it 
can  be  got  away  without  undue  risk.  At  the  after-death  exa- 
mination of  one  case  of  hernia  cerebri  which  fell  under  my 
notice,  several  pieces  of  bone  were  found  firmly  fixed  to  the 
outer  surface  of  the  dvu-a  mater,  and  there  was  one  larger  frag- 
ment, of  a  triangular  shape,  which  had  pierced  the  membranes, 


IISTJUEIES  OF  THE  CEREBEAL  NEEVES.  329 

and  was  sticking  in  the  brain.  The  same  fact  has  been  noticed, 
and  especially  dwelt  npon,  by  several  surgeons. 

Lastly,  I  would  add,  that  we  must  be  very  careful,  when 
operating,  to  avoid  all  injury  to  the  dura  mater.  To  admit  of 
a  protrusion  of  the  brain,  there  must  be,  in  addition  to  the 
removal  of  the  bone,  an  opening  of  some  kind  in  the  dura 
mater.  This  membrane  may  not  have  been  injured  by  the  acci- 
dent, but  it  may  slough  in  consequence  of  being  roughly  dealt' 
with  at  the  time  of  the  operation.  We  cannot,  therefore,  be 
too  careful  how  we  handle  the  dura  mater  whenever  we  are 
called  upon  to  remove  any  bone ;  and  to  the  evil  of  depriving 
this  membrane  of  its  outward  covering  we  must  be  especially 
careful  not  to  add  that  of  unnecessarily  touching  and  fingering 
it  after  an  operation. 

Injuries  op  the  Cerebral  Nerves. 

In  connection  with  injuries  of  the  head,  one  or  more  of  the 
cerebral  nerves  are  sometimes  found  seriously  affected  in  their 
functions  ;  and  should  the  patient  survive,  this  affection,  how- 
ever alarming  at  first  sight,  may  sooner  or  later  pass  off  alto- 
gether, or  nearly  so ;  or  paralysis  of  the  cerebral  nerve  may 
remain,  and,  in  fact,  be  the  only  evidence  of  the  patient  having 
had  a  severe  injury  of  the  head. 

Traumatic  affections  of  the  cerebral  nerves  may  co-exist  with, 
and  be  produced  by,  very  different  injuries  of  the  head. 

The  nerve  may  be  torn  or  otherwise  injured  by  the  instru- 
ment which  produced  the  fracture.  This,  however,  is  upon  the 
whole  a  rare  form  of  injury ;  but  some  nerves  are  by  their 
situation  and  connections  rendered  more  liable  to  it  than  others. 
For  instance,  the  olfactory,  and  more  especially  the  optic  and 
other  nerves  of  the  orbit,  may  be  injured  in  a  thrust-wound ; 
and  such  wounds,  although  rare,  are  as  already  mentioned, 
occasionally  met  with  in  civil  hospitals. 

Closely  connected  with,  and  passing  through,  holes  and  canals 
in  the  bones,  the  cerebral  nerves  may  be  torn  or  injured  by  a 
fracture  implicating  the  base  of  the  skull.  And  here  again  it 
will  be  found  that  some  nerves  are  very  much  more  liable  to 
injury  than  others.  Of  all  the  cerebral  nerves,  the  seventh 
pair,  for  instance,  is  thus  injured  much  more  frequently  than 
any  other  nerves.  This  is  easily  explained  by  the  relative 
frequency  of  fractures  cutting  across  the  petrous  bone,  and 
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involving  the  long  bony  canal  through  which  these  nerves  have 
to  pass ;  and,  for  ages,  paralysis  of  the  facial  or  of  the  acoustic 
nerve  has  been  held  as  a  valuable  sign  of  fracture  of  the  base  in 
severe  injuries  of  the  head.  But,  on  the  other  hand,  it  must 
not  be  taken  for  granted,  that  in  every  such  case  of  paralysis 
the  petrous  bone  has  been  broken  and  the  nerve  torn.  The 
paralysis  may,  after  some  little  time,  pass  off,  and  then  it  is 
evident  that  the  affection  of  the  nerve  must  have  been  connected 
with  some  other  form  of  injury.  Other  nerves  are  liable  to 
injury  from  their  close  connection  with  a  piece  of  broken  bone, 
and  this,  too,  away  from  their  bony  canal. 

Again,  paralysis  of  the  cerebral  nerves  may  be  dependent 
upon  a  traumatic  effusion  of  blood  at  the  base  of  the  brain. 
And  this  extravasation  may  affect  the  nerve,  either  by  pressing 
upon  it  in  some  part  of  its  course,  or  by  pressure  upon  the  part 
of  the  brain  connected  with  the  nerve.  The  extravasation  may 
ultimately  be  absorbed ;  and  thus  is  explained  that  form  of 
paralysis,  not  unfrequently  observed  about  some  of  the  cerebral 
nerves  after  an  injury  of  the  head,  which  lasts  for  a  longer  or 
a  shorter  period,  and  then  gradually  disappears. 

The  injuries  of  the  various  cranial  nerves,  viewed  separately, 
present  some  points  of  especial  interest,  which  must  now  be 
considered. 

First  pair. — The  olfactory  may  be  torn  across  in  a  fracture  of 
the  base  of  the  skull.  It  was  so  in  a  soldier  in  whom  the 
ethmoid  had  been  broken  to  pieces  by  a  bullet.*  But  paralysis 
of  this  nerve  not  mifrequently  occurs  in  cases  where  the  head 
has  been  severely  injured,  without  any  direct  evidence  of  frac- 
ture. In  such  cases  we  are  led  to  suppose  that  an  extravasation 
of  blood  was,  in  all  probability,  the  cause  of  the  paralysis  of 
this  nerve,  and  this  extravasation  may  have  affected  either  the 
nerve  itself  or  the  adjacent  part  of  the  brain. 

In  looking  into  these  cases  it  wiU  be  found  that  the  loss  of 
smell  followed  such  an  injury  as  might  lead  to  the  anterior  lobes 
of  the  brain  being  driven  against  the  bones,  and  bruised.  And, 
tightly  bound  down  in  the  greater  part  of  their  course  to  the 
brain  by  the  arachnoid  membrane,  the  olfactory  nerves  may  in 
this  form  of  injury  occasionally  be  more  or  less  bruised,  or 
pressed  upon  by  an  extravasation  of  blood. 


*  Jobert,  Flaies  d  amies  a  feu,  p.  139. 


INJURIES  OF  THE  CEEEBRAL  NEEVES.  331 


In  one  case  mentioned  by  Sir  B.  Brodie,*  a  gentleman  met  with  an  injury  of 
the  head  which  deprived  him  of  the  sense  of  smell.  After  some  time,  however, 
he  began  to  recover  from  this  symptom,  and  at  the  end  of  a  year  his  smell  was 
completely  restored.  And  in  another  case,t  where  the  loss  of  smell  also 
followed  a  severe  injury  of  the  head,  this  symptom  persisted  without  the 
slightest  improvement  many  years  afterwards. 

In  relation  to  the  loss  of  smell,  great  care  must  be  taken  lest  there  be  some 
error  as  to  the  existence  of  this  symptom.  In  a  case  in  St.  George's  Hospital, 
some  years  back,  the  patient,  who  was  suffering  from  a  traumatic  paralysis  of 
the  face,  appeared  for  several  weeks  to  have  lost  the  sense  of  smell  upon  the 
left  side  ;  even  the  strong  liquor  ammonias  produced  no  effect,  save  that  of 
lachrymation.  At  length  it  was  discovered  that,  owing  partly  to  a  deflection 
of  the  septum  towards  the  left  side,  and  partly  to  the  imperfect  action  of  the 
muscles,  the  left  nostril  had,  under  ordinary  circumstances,  become  impervious 
to  air.  On  dilating  the  left  nostril  artificially,  it  was  found  that  the  patient 
could  smell  equally  well  on  both  sides.J 

Second  pair. — The  optic  may  be  torn  across  in  a  fracture  of 
the  orbit. 

In  the  case  of  a  child,  over  whose  head  a  cab-wheel  had  passed,  the  roof  of 
the  orbit,  in  addition  to  other  extensive  fractures,  was  broken  up  into  fragments, 
and  the  optic  nerve  and  straight  muscles  were  completely  torn  through. § 

This  nerve  is  also  so  circumstanced  that  it  may  be  pressed 
upon  by  a  fragment  of  broken  bone  away  from  its  foramen,  so 
as  to  give  rise  to  total  blindness. 

Such  was  the  case  in  an  old  man  admitted  into  St.  George's  Hospital  after 
having  been  run  over  by  a  cart.  There  was  a  fracture  with  depression  of  one 
of  the  parietal  bones ;  but  the  most  marked  symptom  was  total  blindness, 
which  was  explained,  at  the  after-death  examination,  by  the  optic  nerves, 
immediately  behind  the  orbits,  being  pressed  upon  by  the  broken  sphenoid  bone.|| 

But  loss  of  sight  may  also  be  caused  by  pressure  from  an 
extravasation  of  blood  connected  with  a  fracture  of  the  base. 
And  this  extravasation  may  lie  either  within  the  skull  or  in  the 
orbit. 

In  M.  A.  Richard's  case,f[  with  evident  signs  of  fractured  base  of  the  skull, 
the  orbits  were  filled  with  blood,  and  especially  the  left,  on  which  side  total 
loss  of  sight  was  observed  on  the  following  day.  The  blood  in  the  orbits  was 
gradually  absorbed,  and  the  sight  of  the  left  eye  was  completely  restored 
within  a  month.  In  this  case,  the  loss  of  sight  was  due,  it  was  thought,  to  the 
blood  extravasated  in  the  orbit;  but,  in  reference  to  this  point,  I  would 


*  Med.-Chir.  Trans,  vol.  xiv.  p.  365. 
t  Med.-Chir.  Trans,  vol,  xiv.  p.  421, 
X  Med.  Times  and  Gazette,  1852,  new  ser.  vol.  iv.  p.  240. 
§  Bull,  de  la  8oc.  Anat.  de  Paris,  1837,  p.  228. 
II  Med.-Chir.  Trans,  vol.  xiv.  p.  348. 
%  Gaz.  des  Ropit.  1854,  p,  446. 
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Fig.  58. 


especially  direct  attention  to  the  extravasation  of  blood  which,  after  severe 
injuries  of  the  head,  sometimes  takes  place  vs^ithin  the  neurilemma  of  the  optic 

nerve  as  it  lies  in  the  orbit.  In  severe 
injuries  of  the  head,  and  especially 
those  about  the  orbits,  I  have  several 
times  seen  the  neurilemma  of  the  optic 
nerve  distended  with  blood,  which  had 
evidently  proceeded  from  the  veins 
contained  within  this  sheath.  In  the 
Museum  of  St.  George's  Hospital  are 
two  optic  nerves,  both  taken  from  the 
same  patient,  in  which  these  appear- 
ances are  well  marked. 


Extravasation  of  Blood  in  sheath  of 
Optic  Nerve, 


Such  extravasations  deserve, 
I  think,  more  than  a  passing 
notice,  for  it  seems  to  me  that  blood  thus  situated  will  serve 
to  explain  some  of  those  cases  in  which  blindness  has  existed 
for  some  time  after  an  injury  of  the  head,  and  then  gradually 
disappeared.  In  such  cases,  the  nerve-fibrils  are  not  torn  or 
injured ;  the  neurilemma  is  simply  cram-full  of  blood ;  and  as 
this  blood  becomes  absorbed,  sight  is  restored.  And  thus  it  is 
that  I  would  explain  M.  A.  Richard's  case.  The  orbit  was,  it 
is  true,  fiUed  with  blood ;  but  as  it  is  not  stated  that  the  effusion 
led  to  the  least  protrusion  of  the  eye-ball,  I  think  it  more  than 
probable  that  the  pressure  on  the  optic  nerve  was  from  blood 
within  its  sheath,  and  not  from  the  blood  in  the  orbit.  And 
then,  again,  it  is  expressly  stated  in  this  case  that  none  of  the 
other  nerves  of  the  orbit  were  affected,  which  they,  in  all  pro- 
bability, would  have  been,  had  the  paralysis  of  the  optic  nerve 
depended  solely  xxpon  the  blood  in  the  orbit. 


Third  pair. — From  its  connections,  the  third  pair  of  nerves  is 
less  liable  to  injiiry  from  broken  bone  than  most  of  the  other 
cerebral  nerves.  But  it  is  liable  to  pressure  from  extravasated 
blood.  A  case  of  paralysis  of  the  third  nerve,  in  a  fracture  of 
the  skull,  is  referred  to  by  MM.  Denonvilliers  and  Gosselin,* 
in  which  a  clot  of  blood  was  found  lying  in  the  space  between 
the  crura  cerebri.  And  Sir  B.  Brodief  states  that  he  has 
'  known  a  ptosis  of  the  left  upper  eyelid  connected  with  pres- 
sure on  the  inferior  surface  of  the  left  hemisphere  of  the  cere- 
brum ;  the  pressure  being  so  situated  as  to  affect  the  nerve  of 
the  third  pair  immediately  behind  the  left  cavernous  sinus.' 


•  Mai.  dea  Yeux,  p.  821. 


t  Log.  cit.  p.  351. 


INJUEIES  OF  THE  CEREBRAL  NERVES.  333 


After  an  injury  of  the  head,  all  the  branches  of  the  third 
pair  of  nerves  may  be  paralysed.  But  it  is  curious  to  observe 
how  much  more  frequently  it  is  a  single  branch  of  this  nerve 
which  is  thus  affected.  For  instance,  there  may  be  ptosis  of 
the  upper  lid,  and  this  may  be  the  only  part  paralysed.  Why 
one  branch  alone  of  this  nerve  should  be  thus  singled  out  from 
all  its  other  branches  it  would  be  impossible  to  say :  not  only 
may  this  be  the  case,  however,  but  one  branch  of  the  upper  divi- 
sion of  this  nerve,  and  another  branch  of  its  lower  division,  may 
be  paralysed  at  the  same  time,  without  any  of  its  other  branches 
being  affected.  It  is  a  matter  of  especial  interest  that  we  should 
note  that  there  may  be  ptosis  and  a  dilated,  immovable  pupil. 

A  gentleman*  fell  from  his  liorse,  received  a  severe  contusion  of  the  head, 
and  was  taken  home  labouring  under  manifest  symptoms  of  pressure  on  the 
brain.  When,  after  the  lapse  of  several  days,  these  symptoms  became  some- 
what abated,  it  was  observed  that  the  pupil  of  the  right  eye  was  dilated,  and 
incapable  of  contraction ;  but  his  power  of  vision  was  unaffected.  This 
symptom  was  accompanied  with  a  ptosis  of  the  right  upper  lid,  and  a  numbness 
of  the  right  hand.  Nearly  a  year  elapsed  before  the  pupil  was  restored  to  its 
natural  condition, 

A  man  t  fell  from  a  height  and  alighted  on  his  head :  amidst  other  severe 
symptoms,  it  was  noted,  four  weeks  after  the  accident,  that  the  left  upper  lid 
was  paralysed,  and  the  left  pupil  dilated,  with  some  impairment  of  the  sight. 
The  right  pupil  was  natural.  These  symptoms  gradually  wore  off ;  and  the 
power  of  the  upper  lid,  and  the  sight,  were  completely  restored,  within  some 
thirteen  months  after  the  injury. 

In  both  these  cases  it  is  especially  worthy  of  note  that  the 
paralysis  disappeared  after  a  time.  In  the  latter  case  it  is 
mentioned  that  there  was  some  impairment  of  the  sight ;  and 
this  might  lead  to  the  supposition  that  the  optic  nerve,  too, 
was  in  some  degree  affected.  There  is  no  proof,  however,  that 
such  an  affection  did  in  truth  exist ;  the  impairment  of  the 
sight  may  have  been,  and  most  probably  was,  owing  to  the 
dilatation  of  the  pupil ;  but  a  simple  contrivance — a  card 
pierced  with  a  small  hole — would  have  settled  this  point. 

Fourth  pair. — As  to  the  pathetic  nerve,  I  know  of  no  case  in 
which  it  was  found  torn  or  bruised  in  a  fractured  base.  The 
relations  of  this  nerve  with  the  surrounding  parts  will  easily 
explain  this  apparent  immunity  from  direct  injury ;  and,  even 


*  Med.-CMr.  Trans,  vol.  xiv.  p.  354. 

t  Lond.  atid  Edinb.  Month.  Journ.  Sept.  1843,  p.  797. 
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were  this  nerve  pressed  upon  by  extravasated  blood,  witb  our 
imperfect  knowledge  of  the  action  of  the  superior  oblique 
muscle,  the  exact  diagnosis  of  a  palsy  of  this  muscle  would,  I 
think,  be  most  di£S.cult. 

Fifth  pair. — Affections  of  this  nerve  have  not  unfrequently 
been  met  with  after  injuries  of  the  head,  the  paralysis  manifest- 
ing itself  upon  one  or  more  of  its  branches,  and  this,  too,  com- 
bined, for  the  most  part,  with  palsy  of  some  other  cerebral  nerve. 

A  man,*  aged  thirty-five,  having,  the  day  before,  been  buried  by  some  earth 
falling  in  upon  him,  was  admitted  into  the  Hopital  St.  Antoine,  in  June  1854, 
in  a  state  of  perfect  insensibility,  and  with  such  profuse  bleeding  from  the 
nose,  that  it  became  necessary  to  plug  his  nostrils.  The  ocular  conjunctiva, 
especially  on  the  left  side,  was  distended  with  blood,  and  so,  too,  were  the 
eyelids.  He  gradually  recovered,  and  then  paralysis  of  various  nerves  became 
evident  at  different  periods.  The  right  upper  lid  and  eyeball  lost  all  power  of 
motion.  A  few  days  afterwards,  and  paralysis  of  the  right  side  of  the  face  was 
observed ;  it  was  not  quite  complete,  but  both  sensation  and  motion  were 
manifestly  affected.  Ten  days  after  the  patient  had  been  in  the  hospital,  the 
conjunctiva  of  the  right  eye  was  cedematous  and  much  chemosed;  the  coniea 
could  be  touched  freely  without  flinching ;  it  had  lost  some  of  its  transparencj-, 
and,  at  its  lower  part,  there  was  a  yellow  spot  like  an  interlamellar  abscess. 
Towards  the  end  of  the  month,  the  cornea  presented  a  slight  ulceration  opposite 
to  the  yellow  spot,  and  the  facial  paralysis  was  even  more  marked.  Matters 
went  on  much  in  the  same  way  during  the  month  of  July,  with  more  ulceration, 
however,  about  the  eye,  and  less  paralysis  of  the  face.  Early  in  August  the 
cornea  gave  way,  and  the  aqueous  humour  escaped.  Later  on  in  the  month 
the  patient  began  to  improve  ;  subsequently  the  right  cornea  cicatrised,  and  he 
could  see  from  the  upper  part;  and,  ultimately,  both  sensation  and  motion 
were  restored  to  the  right  side.  Such,  as  far  as  the  fifth  pair  of  nerves  is 
concerned,  are  the  details  of  this  most  interesting  case. 

One  more  case  of  palsy  of  the  fifth  pair.  The  man|  was  in  St.  George's 
Hospital  in  the  year  1841.  At  the  time  of  his  admission,  seven  weeks  after  a 
very  severe  injury  of  the  head,  there  was  total  loss  of  sensation  on  the  left  side 
of  the  face  and  upper  part  of  the  head — in  fact,  in  every  part  dependent  upon 
the  fifth  pair  of  nerves ;  there  was  no  sense  of  taste  or  of  feeling  on  the  left 
side  of  the  tongue,  except  at  its  root,  and  no  consciousness  of  any  sensation 
when  a  probe  was  introduced  into  the  left  nostril ;  and  the  muscles  of  masti- 
cation on  this  side  had  less  power.  Several  other  nerves  were  also  seriously 
affected.  His  history  was,  that  he  had  fallen  from  a  height  of  twenty-eight 
feet,  a  heavy  piece  of  timber  at  the  same  time  falling  upon  the  left  side  of  his 
head.  The  accident  was  followed  by  perfect  insensibility,  for  several  hours, 
and  the  loss  of  a  large  quantity  of  blood  from  the  ears,  nose,  and  mouth; 
there  had  been  paralysis  of  the  right  side  of  the  body,  but  from  this  he  had 
recovered.    His  intellect  was  sound,  and  he  answered  all  questions  with  great 


*  Gaz,  des  Hopitaux,  1854,  p.  446 ;  A.  Richard, 
t  Med.  Times  and  Gaz.  1852,  p.  240 ;  Henry  Lee. 
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precision.  Very  little  improvement  followed,  notwithstanding  various  plans  of 
treatment.  The  power  of  raising  the  left  upper  lid  was  regained,  but  the 
cornea  of  the  left  eye  gradually  became  opaque.  And  when  seen,  many  years 
afterwards,  this  man  was  much  in  the  same  state,  save  that  the  cornea  had 
become  somewhat  more  transparent. 

Such  is  traumatic  paralysis  of  the  fifth  pair  of  nerves  ;  caused 
in  some  instances,  no  doubt,  by  pressure  from  estravasated 
blood,  and  in  other  instances  again  by  some  more  permanent 
injury  ;  at  times  passing  off  within  a  few  Aveeks,  at  other  times 
abiding  year  after  year.  The  cases  which  have  been  mentioned 
were,  moreover,  especially  selected  in  reference  to  the  subsequent 
condition  of  the  cornea.  In  the  first  case,  in  which  the  affection 
of  the  nerve  was  incomplete,  and  passed  ofP  altogether  within 
four  months,  the  cornea  sloughed  ;  but  in  the  other  case  there 
was  no  sloughing  of  the  cornea,  notwithstanding  the  perfect 
palsy  of  many  years'  standing.  Both  cases  afford  good  examples 
of  the  two  forms  of  diseased  action  referred  to  in  Mr.  Dixon's^ 
valuable  paper  on  anaesthesia  of  the  fifth  nerve. 

8ixth  pair. — Paralysis  of  the  abducens  nerve  occurs  sometimes 
after  an  injury  of  the  head ;  it  may  exist  alone,  or  be  combined 
with  paralysis  of  several  other  branches.  The  sixth  nerve  may 
be  torn  across  in  a  fracture  of  the  base  ;  indeed,  its  close  con- 
nections with  the  petrous  bone  render  this  nerve  liable  to  direct 
injury.  From  its  slender  size,  and  passing  as  it  does  in  a 
groove  on  the  superior  border  of  the  petrous  bone,  the  sixth 
nerve  may  be  snapt  across  in  a  fracture  of  this  part  of  the  base. 

A  manf  fell  from  a  height,  and  alighted  on  his  face.  He  never  lost  his 
senses;  merely  felt  shaken;  walked  home,  and  returned  to  his  work  next  day. 
Four  days  afterwards,  however,  he  began  to  suffer  from  head- symptoms,  and 
three  weeks  from  this  time  it  was  noticed  that  the  right  eye  was  drawn 
inwards.  He  went  on  from  bad  to  worse,  and  died  at  the  end  of  four  months. 
A  fracture  was  found  running  across  and  detaching  the  inner  third  of  the  right 
petrous  bone,  and  opposite  to  this  the  sixth  nerve  was  snapt  asunder. 

In  this  case,  the  sixth  was  the  only  nerve  injured ;  and  thus 
it  was  also  in  another  instance,  mentioned  by  M.  Aran,  J  in  which 
a  man,  after  receiving  a  violent  blow  on  the  head,  lost  all  power 
of  moving  the  eye  outwards.    There  was  a  distinct  squint,  for 


*  Med.-Chir.  Trans,  vol.  xxviii.  p.  373. 

t  Journ.  VExper.,  nov.  1843. 

X  Arch.  Gen.  de  Med.,  nov.;  1844,  p.  338, 
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which  he  was  operated  upon  by  M.  Maisonneuve*;  but  with  very 
little  or  no  benefit. 

Paralysis  of  the  abducens  not  unfrequently  co-exists  with  that 
of  some  of  the  other  cerebral  nerves.  Of  this  there  are  several 
cases  on  record,  in  which  this  nerve,  as  well  as  the  others, 
gradually  regained  its  power. 

Seventh  pair. — As  for  the  facial  and  the  acoustic,  paralysis  of 
these  nerves  is  one  of  the  common  signs  of  fracture  of  the  base 
of  the  skull.  Connected  as  these  branches  are  with  the  petrous 
bone,  they  may  be,  and  are  frequently,  torn  across  in  a  fracture 
implicating  this  region.  And  although  so  closely  connected — 
bound  up  in  the  same  sheath — lodged  in  the  same  canal — one 
of  these  nerves  may  be  injured,  and  not  the  other.  Facial  para- 
lysis not  unfrequently  exists  without  deafness ;  and  sometimes 
there  is  marked  deafness,  without  any  affection  of  the  muscles 
of  the  face.  The  paralysis  may  be  strongly  marked,  but  it  may 
pass  off  in  a  few  months.  In  such  cases  the  injury  may  have 
consisted  in  an  extravasation  of  blood  within  the  tubular  sheath 
of  the  arachnoid  belonging  to  these  nerves.  I  have  seen  a  small 
clot  of  extravasated  blood  lying  between  the  nerves,  at  the  bottom 
of  the  meatus  internus. 

Eighth  and  ninth  fairs. — Affections  of  these  nerves  occur  but 
seldom  after  injuries  to  the  head.  The  bony  canals  through 
which  these  nerves  pass  are  short,  and  the  nerves  themselves  lie 
in  the  region  of  one  of  the  large  sub-arachnoidean  spaces,  the 
fluid  of  which  would,  by  its  displacement,  allow  room  for  blood 
to  be  extravasated  without  any  great  amount  of  pressure. 

Should  an  affection  of  these  nerves  thus  occur,  however,  the 
symptoms,  in  such  cases,  are  certainly  most  distressing ;  but, 
however  distressing,  they  are  not  always  fatal,  and  they  may 
even  disappear  altogether.  A  forcible  illustration  of  this  will 
be  found  in  the  two  following  cases. 

In  one  instance*  mentioned  by  Mr.  Hilton,  with  paralysis  of  some  other 
cerebral  nerves,  it  is  particularly  noticed  that  the  patient  manifested  mucli 
difficulty  in  swallowing ;  the  tongue  was  thrust  over  to  one  side ;  articulation 
was  slow,  and  enunciation  very  imperfect ;  and  there  was  pain  extending  down 
the  neck,  on  the  side  affected,  as  far  as  the  clavicle.  The  patient  had  bleeding 
■from  the  ears,  nose,  and  mouth,  after  an  injury  of  the  head;  but  he  recovered 
in  a  few  months,  and  with  only  slight  traces  of  paralysis  left. 


*  Lancet,  1853,  vol.  i.,  p.  421. 
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A  grenadier*  was  struck  in  the  region  of  the  posterior  superior  angle  of  the 
left  parietal  by  a  lance,  which  passed  deep  into  the  substance  of  the  brain.  The 
lance  was  withdrawn  a  few  hours  afterwards,  and  the  wound  healed  rapidly. 
The  intellect  was  as  good  as  it  was  before  the  injury,  but  the  glosso-pharyngeal, 
the  par  vagum,  the  hypoglossal,  spinal-accessory,  and  sub-occipital,  were  all 
paralysed.  Aphonia,  dysphagia,  dj^spnoea,  with  contractions  of  the  muscles 
accessory  to  respiration — more  or  less  paralysis  of  the  pharynx,  oesophagus,  and 
stomach — so  that  large  doses  of  emetics  had  no  effect ; — such  were  some  of  the 
most  distressing  symptoms  presented  by  this  poor  fellow. 

One  more  case,  in  which  the  eighth  pair  of  nerves  became 
aflFected,  must  be  mentioned,  as  it  shows  what  consequences  may 
arise  by  subsequent  displacement  of  the  fract\ired  bones  in  an 
injury  of  the  base. 

A  mant  was  admitted  into  Guy's  Hospital  with  symptoms  of  concussion 
of  the  brain,  and  fractured  base  of  the  skull.  He  went  on  well  until  the 
tenth  day,  and  then,  after  getting  out  of  bed,  and  walking  across  the  ward  to 
talk  to  his  wife,  he  was  seized  with  rigors  and  vomiting,  and  gradually  fell 
into  a  semi-unconscious  state.  Towards  the  evening  appeared  difficulty  of 
swallowing,  and  the  breathing  became  gasping.  The  difficulty  of  swallowing 
increased;  and  before  the  morning  everything  was  rejected  as  soon  as  it 
reached  the  pharynx.  He  died  of  coma  and  asphyxia,  within  forty-eight 
hours  after  the  setting-in  of  the  serious  symptoms.  The  brain  and  its  mem- 
branes were  healthy ;  there  was  no  appearance  of  anj'thing  like  inflammatory 
action ;  neither  was  the  brain  bruised  or  lacerated.  A  line  of  fracture  inter- 
secting the  right  foramen  lacerum  posterius,  and  running  across  the  base, 
divided  this  part  of  the  skull  into  an  anterior  and  a  posterior  portion,  freely 
movable  upon  each  other ;  and  the  bones  here  were  so  displaced,  that  the  right 
cerebellar  fossa  was  lower  than  the  left. 

In  commenting  upon  this  case,  Mr.  Hilton  very  justly  remarks 
that  the  difficulty  of  swallowing  and  breathing,  which  suddenly 
made  its  appearance  after  the  man's  walk  across  the  ward,  was, 
in  all  probability,  caused  by  the  displacement  of  the  bones  at 
the  foramen  lacerum  posterius — a  displacement  by  which  the 
eighth  pair  of  nerves  was  irritated,  if  not  severely  pressed 
upon.  And  as  there  was  not  the  slightest  trace  of  inflamma- 
tion about  the  brain  or  its  membranes,  this,  no  doubt,  is  the 
right  explanation  of  the  symptoms  which  so  suddenly  made 
their  appearance. 

And  this  view  of  the  case  is  borne  out  by  Sir  C.  Bell's  J  two 
cases,  in  which  sudden  death  was  caused  by  the  after-displace- 
ment of  fractured  portions  of  the  foramen  magnum,  and  conse- 
quent pressure  upon  the  medulla  oblongata. 

*  Chassaignac,  Plaies  de  Tete,  p.  93. 
t  Lancet,  1853,  vol.  i.  pp.  24,  25,  147. 
X  On  the  Nervous  System,  3d  edit.,  cases  cxlvi.-cxlix. 
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Special  treatment  in  injuries  of  the  cerebral  nerves  seems  to 
be  of  but  little  avail.  If  dependent  upon  extravasated  blood,  or 
any  other  cause  removable  by  the  efforts  of  nature,  the  paralysis 
will  gradually  disappear  in  the  course  of  time ;  but  I  know  of 
no  particular  plan  of  treatment  which  will  help  us  much  in  such 
cases.  At  least,  mercury,  blistering,  and  other  remedies  usually 
resorted  to,  have  not,  as  far  as  I  have'  seen,  produced  any  very 
marked  benefit.  And  in  using  electricity  we  must  be  very 
careful  lest  it  produce  disturbance  about  the  head,  which  it  is 
apt  to  do,  especially  if  employed  at  too  early  a  period  after  the 
injury.  On  the  whole,  I  should,  in  all  cases  of  traumatic  paralysis 
of  the  cerebral  nerves,  trust  much  to  the  restorative  powers  of 
nature. 

Traumatic  Inflammation  op  the  Brain  and  its 
Membranes. 

All  injuries  of  the  head,  of  whatever  kind,  may  lead  to  inflam- 
mation within  the  cranium.  Injuries  of  the  scalp,  apparently 
of  the  most  trifling  nature ;  injuries  of  the  bones ;  injuries  of 
the  brain-substance  ;  — all  may  give  rise  to  intra-cranial  inflam- 
mation. But  some  of  these  injuries  are  more  apt  to  give  rise 
to  this  inflammation  than  others,  and,  as  might  be  readily 
anticipated,  injuries  of  the  brain-substance  are,  more  frequently 
than  any  other  injuries,  followed  by  this  kind  of  mischief. 

In  a  wound  of  the  scalp  followed  by  erj^sipelas  or  diffuse  cel- 
lular inflammation,  cerebral  symptoms  often  supervene ;  and 
should  the  patient  die,  the  morbid  appearances  in  the  majority 
of  cases  are  limited  to  great  congestion  of  the  brain-substance, 
with  increased  vascularity  of  the  pia  mater,  and  effusion  of 
opaqiie  fluid  in  the  sub-arachnoid  tissues  at  the  upper  surface 
of  the  hemispheres. 

Inflammation  spreading  inwards  from  an  injury  of  the  bone 
or  of  its  coverings  may  be  traced,  as  it  were  layer  by  layer, 
from  the  outer  parts  down  to  the  brain ;  first  involving  the 
dura  mater,  then  the  parietal  arachnoid,  the  visceral  arachnoid, 
the  pia  mater,  and  ultimately  the  cortical  substance  of  the 
brain. 

The  inflammation  of  the  dura  mater  may  be  marked  by  in- 
creased vascularity,  thickening,  and  closer  adhesion  to  the  bone ; 
such  appearances  belong,  however,  more  especially  to  a  chronic 
form  of  mischief  set  up  by  inflammation,  caries,  or  necrosis  of 
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tlie  bone  after  an  injury.  In  the  more  acute  inflammation,  and 
above  all  in  suppuration  of  the  osseous  tissue,  the  outer  surface 
of  the  dura  mater  is  covered  by  lymph,  or  by  pus  ;  its  tissue 
gets  infiltrated ;  it  may  pass  on  to  sloughing.  As  far  as  the 
dura  mater  itself  is  concerned,  the  mischief  is  generally 
confined  to  that  part  of  the  membrane  directly  under  the 
diseased  bone ;  but  even  here,  in  particular  localities,  it  some- 
times happens  that  the  inflammation  spreads  along  the  cellular 
tissue  which  surrounds  the  branches  of  the  meningeal  arteries, 
and  by  this  means  reaches  even  down  to  the  base  of  the  skull. 

In  the  acute  cases,  the  inflammation,  involving  as  it  does  the 
whole  thickness  of  the  dura  mater,  lays  hold  also  of  its  inner 
surface,  the  parietal  arachnoid,  a  part  and  parcel  of  fche  dura 
mater;  and  having  once  reached  this  serous  membrane,  the 
inflammation  usually  and  rapidly  becomes  wide-spread.  The 
inflammatory  effusion  on  the  free  surface  of  this  membrane  is 
but  very  seldom  limited  to  the  spot  first  implicated.  This  I 
have,  however,  seen  once.  Under  an  exposed  piece  of  bone, 
the  dura  mater  was  inflamed,  thickened,  and  partially  de- 
tached ;  and  exactly  limited  to  this  spot,  there  was  an  effusion 
of  lymph  and  pus  on  the  parietal  layer  of  the  arachnoid  ;  but  all 
the  other  parts  of  the  membranes  and  of  the  brain  were  quite 
healthy. 

This  is  an  exceptional  instance,  and  in  the  vast  majority  of 
cases  the  parietal  arachnoid  is  extensively  inflamed,  and  the 
cavity  of  this  membrane  is  filled  with  a  quantity  of  fibrinous  or 
of  puriform  exudation  of  a  yellowish  or  yellowish-green  colour. 
The  effusion  seldom  extends,  however,  beyond  the  upper  and 
lateral  surfaces  of  the  hemispheres;  sometimes  it  spreads  over 
one  hemisphere  only,  that  corresponding  to  the  injured  bone ; 
sometimes  it  is  found  on  both  hemispheres,  but  without  any 
effusion  at  the  base  of  the  skuU.  Occasionally,  the  puriform  is 
circumscribed  by  the  fibrinous  effusion,  which  may,  moreover, 
unite  the  two  layers  of  the  serous  membrane  to  each  other 
around  this  part ;  and  thus  is  formed  within  the  arachnoid  that 
kind  of  circumscribed  collection  of  matter  which  may  be,  and 
has  been,  mistaken  for  an  abscess  in  the  brain-substance.  As 
an  instance  of  this,  I  would  more  especially  refer  to  De  la 
Peyronie's  *  celebrated  case  of  abscess  of  the  brain,  which  was, 
I  think,  simply  a  collection  of  matter  circumscribed  in  the  cavity 


*  Mem.  de  VAcad.  des  Sc.  1741 :  '  Siir  le  Siege  de  TAme.' 
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of  the  arachnoid,  and  running  down  by  the  side  of  the  falx,  as 
far  as  the  corpus  callosum.  This  view  of  the  case  is,  I  think, 
borne  out  by  Pott's  *  and  Soulier's  f  cases,  and  by  a  case  in 
which  I  found  a  collection  of  matter  in  the  cavity  of  the  arach- 
noid thus  circumscribed  and  running-  down  between  the  left 
hemisphere  of  the  brain  and  the  falx,  as  far  as  the  corpus  cal- 
losum. The  depth  to  which 
the  matter  passed  in  this 
case  might  easily,  during 
life,  have  led  to  the  sup- 
position that  the  collec- 
tion was  in  the  brain  itself. 

From  the  arachnoid  the 
inflammation  spreads  to 
the  pia  mater,  and  here, 
too,  there  is  an  exten- 
sive fibrinous  or  puriform 
exudation  of  a  yellowish 
or  yellowish-green  colour. 
The  meshes  of  this  mem- 
brane are  filled  with  the 
effusion ;  and  such  is  the 
thickened  condition  of  the 
pia  mater,  in  the  severer 
cases,  that  it  may  be  re- 
moved whole  from  the 
brain,  and  with  its  pro- 
longations, which  dijjped 
down  between  the  convo- 
lutions, looks  as  if  it  had 
been  cast  in  wax.  Of  this 
there  are  excellent  specimens  in  the  Museum  of  the  Royal 
CoUege  of  Surgeons,  and  in  that  of  St.  George's  Hospital. 

As  in  the  arachnoid,  so  here,  in  the  pia  mater,  these  appear- 
ances do  not  generally  extend  beyond  the  convexity  of  the 
hemispheres.  And  all  that  part  of  the  cortical  substance  of 
the  brain  corresponding  to  the  inflamed  and  thickened  pia 
mater  is  often  of  a  dark,  leaden  hue  ;  it  may  be,  too,  adherent  to 
this  membrane,  and  softened,  and  easily  torn ;  so  that,  in 


Fig.  .59. 


Pia-mater  thickened  from  luflammation. 


I7)j.  of  Head,  p.  107. 


t  Mem,  de  I'Aead,  de  Chir,  t.  i.  p.  159. 
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endeavouring'  to  pull  off  the  pia  mater,  it  not  unfrequently 
happens,  notwithstanding  all  our  care,  that  patches  of  brain- 
substance,  varying  in  size  and  thickness,  come  away  with  the 
membrane. 

In  all  this,  the  grey  matter  alone,  and  sometimes  only  a  thin 
layer  of  it,  is  involved :  as  to  the  white  substance  of  the  brain, 
it  is  simply  congested,  the  bloody  puncta  being  larger  and  more 
numerous  than  usual. 

Such  are  the  usual  appearances  when  inflammation  spreads 
inwards  from  an  injury  of  the  bone  or  its  coverings.  But  occa- 
sionally it  happens  that  the  appearances  in  these  cases  differ 
somewhat. 

On  the  one  hand,  there  may  be  extensive  effusion  into  the 
cavity  of  the  arachnoid  without  any  effusion  in  the  pia  mater  : 
thus,  in  a  case  where  matter  was  lying  between  the  bone  and 
the  dura  mater,  the  corresponding  cavity  of  the  arachnoid 
was  filled  with  pus  and  lymph,  covering  the  posterior  third  of 
the  upper  and  lateral  surface  of  the  hemisphere,  but  there  was 
no  effusion  in  the  sub-arachnoid  tissues.  Of  this  there  are  two 
equally  well-marked  cases  mentioned  by  Sir  T.  Watson  ;  *  but 
according  to  my  own  experience,  such  cases  are  very  rarely  met 
with. 

On  the  other  hand,  with  an  inflamed  dura  mater,  covered  it 
may  be,  with  lymph  and  pus,  it  sometimes  happens  that  the 
arachnoid  escapes,  and  this,  too,  notwithstanding  an  extensive 
effusion  in  the  sub-arachnoid  tissues.  In  a  case  in  which  the 
dura  mater  on  the  left  side  was  covered  with  a  patch  of 
concrete  lymph,  and  matter  running  from  thence  along  the 
branches  of  the  middle  meningeal  artery  down  to  the  base  of 
the  skull,  no  effusion  was  found  in  the  cavity  of  the  arachnoid ; 
but  there  were  large  quantities  of  sero-purulent  fluid  in  the 
sub-arachnoid  tissues  covering  the  whole  of  the  left  hemi- 
sphere. 

Such  a  case  is  a  very  uncommon  one.    There  is  no  doubt 
that,  in  the  great  majority  of  instances  of  meningitis  arising 
j  from  an  injury  of  the  bone,  the  inflammatory  effusions  are 
I  poured  into  the  cavity  of  the  arachnoid.    But  how  very  rarely 
is  anything  like  exudation  met  with  in  the  arachnoid  in  the 
idiopathic  form  of  inflammation !    And  when  this  marked 
I  difference  between  traumatic  and  idiopathic  arachnitis  is  spoken 


*  Fract.  of  Phys.  3d  ed.  vol.  i.  pp.  368,  369. 
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of,  it  must  be  borne  in  mind  that  it  is  especially  in  this  form  of 
traumatic  inflammation,  arising  from  an  injury  of  the  bone, 
that  the  great  difi'erence  exists.  Traumatic  inflammation  of 
the  membranes  arising  from  an  injury  of  the  brain  resembles 
the  idiopathic  form  of  inflammation,  inasmuch  as  the  cavity 
of  the  arachnoid  is,  in  both  forms,  most  frequently  free  from 
effusion. 

In  looking  carefully  to  the  inflammatory  appearances  of  the 
membranes  after  concussion  or  contusion  of  the  brain,  the  ex- 
udation will,  for  the  most  part,  be  found  on  the  outside  of  the 
arachnoid,  and  more  or  less  extensively  infiltrating  the  pia  mater. 
It  is  only  in  cases  where  the  inflammation  is  very  severe  that 
effusion  takes  place  on  the  free  surface  of  the  serous  membrane. 
The  exudation  itself  resembles  that  which  is  commonly  found 
in  inflammation  of  the  pia  mater ;  if  puriform,  it  is  greenish, 
and  not  ^^nfrequently  of  a  decidedly  green  colour. 

There  are,  then,  two  kinds  of  traumatic  inflammation  of  the 
membranes  of  the  brain.  The  one,  commencing  in  the  dura 
mater,  and  almost  always  reaching  the  free  surfaces  of  the 
arachnoid  ;  the  other,  commencing  in  the  pia  mater,  and  seldom 
passing  beyond  this  membrane,  and  that  only  when  the  inflam- 
mation is  very  severe.  The  one,  starting  as  it  were  from  the 
bone,  afiects  the  membrane  nearest  to  it,  the  dura  mater ;  and 
the  other,  starting  from  the  brain,  here  also  affects  the  nearest 
membrane,  the  pia  mater.  Whilst  dealing  with  concussion  of 
the  brain,  it  was  particularly  mentioned  that  intense  vascularity 
is  one  of  the  peculiar  features  found  about  the  brain-substance 
when  death  takes  place  some  short  time  after  the  accident ;  and 
well  can  it  be  imagined  that  this  intense  congestion  of  the  brain, 
if  it  does  not  pass  off,  will  react  on  the  pia  mater ;  and  hence 
the  inflammation  which,  in  such  cases,  manifests  itself  in  this 
membrane. 

Injuries  of  the  head  may  also  lead  to  inflammation  of  the 
brain-substance ;  and  this  traumatic  inflammation  may  affect 
either  the  cortical  substance  only  or  the  deeper  parts  of  the 
brain.  Inflammation  of  the  cortical  substance  may  follow  an 
injury  of  the  bone,  as  in  those  cases,  for  instance,  in  which  the 
inflammation  may  be  traced  through  the  various  membranes  to 
the  brain,  the  grey  substance  of  which,  of  a  leaden  hue,  is 
softened,  and  easily  carried  away  in  peeling  off  the  membranes. 


TRAUMATIC  ENCEPHALITIS.  343 


This,  doubtless,  is  an  inflammatory  process  affecting  the  cortical 
substance. 

Traumatic  inflammation  of  the  cortical  substance  may  also 
be  detected  in  those  cases  where  meningitis  supervenes  after 
simple  concussion  of  the  brain.  Even  at  an  early  period  the 
inflamed  grey  matter,  of  a  dark-red  hue,  is  swollen  and  soft, 
thin  patches  of  it  coming  away  with  the  pia  mater,  which  itself 
is  very  vascular.  Later  on,  effusion  takes  place  in  the  pia 
mater,  and  the  grey  matter,  of  a  darker  colour,  breaks  up  and 
washes  away  under  a  gentle  stream  of  water,  leaving  bare  the 
white  matter,  much  increased  in  vascularity,  but  not  softened. 
This  inflammation  of  the  grey  matter  is  remarkable  for  its 
extent ;  in  many  cases  it  occupies  a  whole  hemisphere  save  the 
base,  which  generally  remains  unaffected. 

But  inflammation  of  the  brain  most  frequently  follows  con- 
tusion and  laceration  of  its  substance.  Simple  concussion 
seldom  leads  to  fatal  inflammation,  and  rarely  does  an  oppor- 
tunity happen  of  examining  the  after-death  appearances  in  a 
case  of  this  kind.  In  the  great  majority  of  the  so-called  cases 
of  concussion  in  which  *death  takes  place,  the  inflammatory 
process  is  found  to  be  connected  with,  and  arises  from,  an 
actual  and  appreciable  lesion  of  the  brain-substance. 

Should  the  patient  survive  the  accident  for  a  few  hours  only, 
the  whole  structure  of  the  brain,  and  especially  that  around 
the  injured  part,  becomes  extensively  congested ;  so  that  it 
will  require  some  little  care  to  distinguish  between  the  specks 
of  extravasation  and  those  of  congestion.  At  a  later  period, 
the  brain-tissue  around  the  injured  spot  is  of  a  duskier  hue 
throughout,  and  the  texture  swollen,  moist,  and  loose.  Then 
foUow  the  inflammatory  exudations,  reducing  the  substance  of 
the  brain  around  to  a  soft  pulp  of  various  colours,  which  flows 
away  under  a  gentle  stream  of  water,  leaving  the  remaining 
part  broken  down  and  shreddy.  These  appearances  do  not 
generally  extend  much  beyond  the  original  seat  of  the  injury  ; 
but  sometimes  the  greater  part  of  the  hemisphere  becomes 
involved:  the  white  substance  is  then  of  a  peculiar  saffron 
colour,  which  grows  fainter  and  fainter  on  the  outskirts,  and 
the  whole  tissue  is  loosened  and  dif9.uent;  and  even  should 
this  appearance  of  disintegration  not  be  at  first  sight  plainly 
perceptible,  it  may  easily  be  demonstrated  by  dropping  upon 
the  part  a  little  water  from  a  sponge. 
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Softening  of  the  central  white  parts  of  the  brain  is  very  seldom  met  with 
after  an  injury  of  the  head.  The  following  are  the  only  two  cases  which  have 
fallen  imder  my  own  observation.  A  man,  aged  thirty- seven,  died  twenty-four 
hours  after  an  injury  of  the  head  in  a  fall  from  a  tree:  the  ventricles  were 
found  dilated  and  filled  with  fluid,  and  the  fornix — remarkably  soft — gave 
way  when  slightly  touched:  at  the  base  of  the  brain,  around  the  pons  and 
medulla  oblongata,  there  was  a  large  quantity  of  milky  puriform  fluid :  the 
substance  of  the  brain  was  firm,  and  the  puncta  of  blood  larger  and  more 
numerous  than  usual:  the  cribriform  plate  of  the  ethmoid  was  broken,  and 
the  corresponding  part  of  the  brain  bruised.  A  lad,  aged  thirteen,  died,  about 
three  weeks  after  he  had  been  thrown  from  a  donkey  and  fallen  on  the  back  of 
his  head.  The  ventricles  were  enormously  dilated,  and  filled  with  serum  and 
recently-efl"used  lymph,  and  the  central  white  parts  of  the  brain  were  very  soft, 
and  broke  down  when  slightly  touched ;  the  grey  and  the  white  substances  of 
the  brain  were,  throughout,  very  much  congested,  and  there  was  extensive 
inflammation  of  the  membranes ;  a  slight  fissure  was  found  in  the  occipital 
bone,  extending  from  the  lateral  sinus  to  the  foramen  magnum. 

All  traumatic  inflammations  of  the  brain-substance  may  end 
in  suppuration  and  abscess,  and  this  after  contusion  and  lacera- 
tion, and  even  after  simple  concussion.  Of  this  I  have  seen 
two  well-marked  instances  at  St.  George's  Hospital  within  the 
last  few  years.  In  both  cases  the  abscesses  were  large  ones, 
and  in  both  the  formation  of  matter  followed  simple  concus- 
sion. 

An  abscess,  situated  in  the  brain,  may  burrow,  and  burst 
into  the  ventricles  :  such  an  occurrence  soon  proves  fatal.  But 
an  abscess  in  the  neighbourhood  either  of  the  cribriform  plate 
of  the  ethmoid,  or  of  the  petrous  bone,  may,  by  making  its  way 
through  these  bones,  ultimately  be  discharged  by  the  nostrils 
or  by  the  ear,  and  the  patient  get  well.  In  these  cases  of 
recovery  we  cannot,  it  is  true,  say  positively  that  the  matter 
came  from  the  brain  itself;  it  may  have  come  from  between 
the  bone  and  the  dura  mater,  or  from  a  circumscribed  cavity 
within  the  sac  of  the  arachnoid.  Still,  if  the  discharge  which 
takes  place  is  copious,  it  may,  I  think,  be  safely  inferred  that 
the  matter  came  from  the  brain  itself,  as  a  large  quantity  of 
matter  is  more  apt  to  form  in  this  than  in  either  of  the  other 
situations  just  mentioned.  The  abscess  may  be  situated  close 
to  the  surface  of  the  brain,  and  moreover  it  may  chance  to  lie 
over  a  fracture ;  so  that  the  matter  would  only  have  to  make 
its  way  through  a  thin  layer  of  brain-substance  and  the  mem- 
branes. 

The  copious  discharge  of  matter  which  suddenly  took  place 
from  the  ear,  some  weeks  after  an  injury  of  the  head,  in  Mr. 
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Csesar  Hawkins'  case,  may  thus  have  come  from  the  brain.  In 
his  report*  of  the  case,  Mr.  C.  Hawkins  inclines  to  the  opinion 
that  the  matter  came  from  between  the  bone  and  the  dura 
mater ;  but  there  are  two  important  facts  which  appear  to  me 
to  militate  against  this  opinion.  The  one,  that  diffuse  inflam- 
mation of  the  membranes  almost  constantly  accompanies  suppu- 
ration between  the  bone  and  the  dura  mater  ;  and  the  other, 
that  had  the  matter  really  been  between  the  bone  and  the  dura 
mater,  and  percolated  through  a  fracture,  it  would  have  come 
away  gradually  as  it  was  formed,  and  not  in  a  sudden  burst — 
in  a  large  quantity.  This  it  is  which  makes  me  think  that 
the  case  was  one  of  cerebral  abscess  which  had  made  its  way 
outward. 

Intimately  connected  with  this  subject  of  traumatic  intra- 
cranial inflammation,  there  is  yet  one  other  point  which  has 
not,  I  think,  been  sufiiciently  dwelt  upon  by  most  of  the  writers 
on  injuries  of  the  head.  I  allude  to  the  large  quantities  of 
serous  fluid  which  are  sometimes  effused  into  the  ventricles 
after  injuries  of  this  kind. 

Eluid  is  poured  out  into  the  ventricles,  after  an  injury  of  the 
head,  under  very  different  circumstances.  The  effusion  may 
occur,  and  this  is  generally  the  case,  in  connection  with  other 
mischief  of  a  more  deadly  nature,  with  acute  inflammation  of 
the  membranes.  For  instance :  in  a  man  who  died  three  days 
after  having  been  trephined  for  a  compound  and  depressed 
fracture  of  the  skull,  the  sub-arachnoid  tissue  of  the  upper  part 
of  the  left  hemisphere  was  extensively  infiltrated  with  sero- 
purulent  fluid,  and  all  the  ventricles  were  enormously  dis- 
tended, and  filled  with  a  clear,  transparent  serum ;  the  lining 
membrane  being,  throughout,  rough,  and  as  if  sprinkled  with 
the  finest  white  sand.  The  septum  lucidum  was  exceedingly 
thin.    The  structure  of  the  brain  was  quite  healthy. 

But  accumulation  of  fluid  within  the  ventricles,  following  an 
injury  of  the  head,  may  sometimes  be  the  only  morbid  appear- 
ance ;  and  this  effusion  may  be  more  or  less  gradual :  days, 
weeks,  months,  may  elapse  before  any  decided  symptoms  make 
their  appearance. 

Of  such  cases  Dr.  Abercrombie  relates  two  strongly-marked 
instances  in  his  work  on  Diseases  of  the  Brain,  pp.  151,  152.  In 
both  these  cases  the  effusion  was  slow,  and  the  symptoms  came 


*  Med.  Gaz.  vol.  xvii.  p.  262. 
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on  gradually.  But  the  efPusion  may  take  place  suddenly ; 
symptoms  of  imminent  pressure  are  present,  and,  with  a  scalp- 
wound  and  bare  bone,  may  lead  to  an  error  in  diagnosis,  and 
the  application  of  the  trephine. 

A  middle-aged  man  fell  in  the  street,  and  was  picked  up  insensible,  with 
some  arterial  bleeding  from  a  scalp-wound  at  the  upper  and  back  part  of  the 
head ;  the  bone  was  not  exposed.  Pie  remained  in  a  state  of  collapse  for  some 
time,  and  when  he  began  to  rally  he  became  so  violent  that  two  men  were 
obliged  to  hold  him  down.  It  appeared  that,  on  the  previous  day,  he  had  had, 
for  the  first  time  in  his  life,  some  kind  of  convulsive  fit,  but  without  any 
frothing  at  the  mouth.  He  was  freely  purged,  and  on  the  following  daj^,  as  he 
complained  of  intense  pain  in  the  head,  he  was  bled  to  ten  ounces.  The  pain 
continued,  and  thus  he  went  on  for  several  days  with  intense  pain,  notwith- 
standing that  he  was  bled  several  times  and  put  upon  calomel  and  henbane. 
On  the  sixth  day,  the  bone  under  the  scalp-wound  became  exposed,  and  the 
soft  parts  in  the  neighbourhood  slightly  cedematous.  On  the  seventh  day, 
early  in  the  morning,  this  man  was  seized  with  hiccough,  and  suddenly  fell 
into  a  state  of  coma ;  the  insensibility  was  complete ;  the  pupils  acted  well ; 
there  was  no  stertorous  breathing ;  the  pulse  was  feeble  and  running.  A  short 
time  afterwards,  it  was  determined,  at  a  consultation  of  several  surgeons,  that 
a  trephine  should  be  applied  over  the  exposed  bone,  in  case  there  should, 
perchance,  be  any  matter  between  the  bone  and  the  dura  mater.  No  matter 
was  found.  The  bone  and  the  dura  mater  were  healthy.  The  patient  con- 
tinued much  in  the  same  state,  and  died  in  the  evening.  Some  serous  effusion 
was  found  between  the  arachnoid  and  the  pia  mater,  especially  at  the  base  of 
the  brain ;  there  was  no  lymph  in  any  part ;  the  membranes  were  quite  trans- 
parent, and  the  pia  mater  not  congested.  The  ventricles  were  dilated,  and 
filled  with  a  large  quantity  of  fluid ;  the  brain  itself  was  watery  throughout, 
and  soft.  In  one  of  the  convolutions,  at  the  base,  there  was  a  small  tubercular 
deposit,  of  the  size  of  a  pea,  and  around  this  the  parts  were  soft  and  injected 
to  about  three  lines  in  circumference.  No  tubercular  matter  was  found  in  any 
of  the  other  organs,  which  were  all  sound. 

What  are  the  symptoms  of  traumatic  intra-cranial  inflamma- 
tion? Amongst  the  first  symptoms  usually  noticed  will  be 
pain  in  the  head,  more  or  less  intense,  sometimes  confined  to 
the  seat  of  the  blow,  sometimes  spreading  from  this  over  the 
whole  head  ;  feverishness,  with  a  hot  skin  and  increased  pulse  ; 
contraction  of  the  pupils;  intolerance  of  light  and  of  sound. 
As  matters  get  worse  these  symptoms  increase,  become  more 
and  more  marked,  and  are  soon  followed  by  disturbance  of  the 
brain-functions  ;  sickness,  restlessness,  constant  tossing  about, 
convulsions,  delirium ;  then  drowsiness,  oscillation  and  dilata- 
tion of  the  pupils,  twitchings  and  spasms  of  the  muscles,  coma, 
relaxation  of  the  sphincters,  paralysis,  and,  as  indicative  of 
suppuration,  rigors. 

Such  are  the  varied  symptoms  at  different  stages  of  inflamma- 
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tory  mischief  following  an  injury  of  the  head.  In  some  cases 
all  these  symptoms  may  be  present,  and  even  manifest  them- 
selves in  this  regular  order  of  succession.  But  in  most  cases 
the  symptoms  vary  much  in  many  respects.  Cases  may  be  met 
with  in  which  some  of  these  symptoms  are  altogether  wanting ; 
and  in  other  cases,  again,  a  single  group  of  symptoms,  or  some 
one  symptom  or  another,  may  be  strongly  marked.  Indeed,  in 
practice,  it  will  be  found  that  these  variations  give,  as  it  were,  to 
each  case  special  features  of  its  own — ■features  which  may  render 
the  case  more  or  less  difficult  of  diagnosis  as  to  its  real  nature. 

In  enumerating  these  symptoms,  injuries  of  the  head  have 
been  spoken  of  as  a  whole.  And  now  arises  the  question, 
whether  traumatic  inflammation  dependent  upon  one  form,  can 
be  distinguished  from  that  dependent  upon  another  form  of 
injury.  Can  it  be  said,  in  this  case,  that  the  brain  alone  is 
affected,  and  in  that  case,  that  the  mischief  is  confined  to  the 
membranes  ?    I  believe  not. 

In  a  case  of  concussion  and  scalp-wound,  it  cannot,  for  instance, 
be  sai'd  positively,  from  the  symptoms,  that  they  depend  upon 
inflammation  of  the  brain-substance  and  its  investing  mem- 
branes connected  with  the  concussion,  or  upon  inflammation  of 
the  parietal  membranes  connected  with  a  contusion  of  the  bone. 
Neither  can  we  say  positively,  when  suppuration  takes  place, 
that  the  matter  is  immediately  under  the  bone,  or  within  the 
brain-substance.  True  it  is  that  this  cannot  be  done.  But  an 
inference,  and  a  good  one  too,  may,  I  think,  be  drawn  from  the 
time  at  which  the  symptoms  of  inflammatory  mischief  begin  to 
show  themselves.  If  the  inflammatory  symptoms  are  dependent 
upon  concussion,  they  will  be  apparent  at  a  very  early  period 
after  the  accident ;  indeed,  in  many  cases,  they  begin  within  a 
few  hours  :  and  this  is  what  might  hav  e  been  expected  from  the 
intense  congestion  which  exists  in  the  brain-substance  and  its 
investing  membrane,  the  pia  mater,  after  a  severe  case  of  con- 
cussion. In  contusion  of  the  brain -substance,  on  the  other 
hand,  it  often,  nay  generally  happens  that  the  symptoms  of 
inflammation  do  not  set  in  till  the  fourth  or  the  fifth  day ;  all 
effects  of  the  injury  may  appear  to  have  passed  away  up  to  that 
period,  and  then  comes  the  train  of  symptoms^  indicative  of 
inflammation.  But  in  inflammation  spreading  from  a  contused 
bone  to  the  parietal  membranes,  the  mischief  may  smoulder  for 
a  time,  for  many  days,  for  two  or  three  weeks,  and  then 
suddenly  burst  forth. 
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The  period  at  which  the  inflammatory  symptoms  begin  after 
the  accident,  may,  then,  be  of  value  in  our  endeavours  at 
estabhshing  a  diagnosis,  and  especially  if  there  be  any  local 
signs  about  the  bone  to  guide  us. 

Attempts  have  been  made  at  a  difi'erential  diagnosis  of  in- 
flammation of  the  various  parts  and  structures  of  the  brain. 
Inflammation  of  the  upper  and  under  parts  of  the  brain  may  be, 
it  is  said,  distinguished  from  each  other ;  and  so,  too,  it  is  said, 
may  inflammation  of  the  lining  membrane  of  the  ventricles,  as 
well  as  inflammation  of  the  cortical,  be  distinguished  from  that 
of  the  tubular  structure. 

I  cannot,  however,  say  that  I  think  we  are  at  present  really 
in  a  position  to  go  so  far  as  all  this.  To  take  an  example  from 
two  of  our  modern  teachers.  '  Inflammation  of  the  tubular 
portion  of  the  hemispheres  is  characterised  by  the  appearance 
of  convulsions  previous  to  any  sign  of  mental  excitement.' 
Such  is  Mr.  Solly's*  opinion.  And  Sir  T.  Watson's  :t  '  When 
the  attack  comes  on  with  a  sudden  fit  of  convulsion,  the  in- 
flammation has  commenced  in  the  pia  mater,  or  arachnoid.' 
Can  anything  illustrate  more  forcibly  the  difiiculties  by  which 
we  must  be  surrounded  whenever  we  may  attempt  to  draw  an 
accurate  diagnosis  of  the  exact  parts  of  the  cranial  contents 
involved  in  an  inflammatory  attack  ? 

It  must  be  borne  in  mind  that  convulsions,  that  is,  convul- 
sions violently  afiecting  the  whole  body,  may  make  their 
appearance,  after  an  injury  of  the  head,  under  very  difi'erent  cir- 
cumstances. They  may  come  on  immediately,  or  shortly  after 
the  accident ;  they  may  come  on  a  few  days  after  it.  In  the 
first  instance,  they  can,  as  a  matter  of  course,  have  nothing  to 
do  with  inflammation ;  they  may  pass  off  just  as  suddenly  as 
they  came  on,  and  leave  the  patient  without  a  single  sign  to 
denote  that  they  arose  from  any  actual  lesion  of  the  parts  con- 
tained within  the  skull.  And  even  in  the  second  instance, 
making  their  appearance  at  the  period  when  inflammation 
usually  sets  in,  the  convulsions  may  lead  us  to  suppose  that 
there  is  inflammation,  when  it  does  not  exist  in  reality.  This 
I  have  seen  now  and  then,  and  some  well-marked  instances  of 
this  state  of  things  are  mentioned  by  Sir  B.  Brodie.f 


*  On  the  Brain,  2d  edit.,  p.  457. 

f  Led.  on  the  Pract.  of  Physic,  3d.  edit.,  vol.  i.  p.  384. 
X  Med.-Chir,  Trans,  vol.  xiv.  p.  3(37. 
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Next,  we  have  to  deal  with  the  treatment  of  this  traumatic 
intra-cranial  inflammation.  And,  first,  as  to  blood-letting. 
Strange  it  is  to  read  of  the  enormous  quantities  of  blood  drawn 
from  patients,  under  such  circumstances,  in  former  times,  and 
even  but  a  few  years  back.  Some  cases,  it  is  true,  recovered 
after  this  heroic  treatment,  and  nothing  short  of  this,  it  is  said, 
could  have  saved  the  life  of  the  patient.  But  the  practice  of 
the  present  day  in  the  wards  of  our  large  hospitals  tells  a  very 
different  tale.  For  years  past,  I  have  never  seen  any  of  those 
frightful  blood-lettings  which  I  used  to  witness  in  the  early 
part  of  my  career.  Even  in  intra-cranial  traumatic  inflam- 
mation we  are  now-a-days  much  more  sparing  of  blood — and 
rightly  so,  too. 

Whenever  blood  is  to  be  drawn  from  the  arm,  the  general 
condition  of  the  patient  should  be  carefully  looked  to,  and,  if 
the  loss  of  a  few  ounces  only  of  blood  produce  an  intermission, 
a  sinking  of  the  pulse,  the  blood  should  no  longer  be  allowed  to 
flow.  The  patients  with  whom  we  have  to  deal  in  the  present 
day  certainly  do  not  require,  neither  could  they,  I  think,  bear 
the  loss  of  much  blood.  I  am  speaking  now  of  the  patients, 
such  as  I  find  them  in  the  wards  of  our  London  hospitals. 
They,  at  any  rate,  certainly  do  not  require  much  blood-letting. 
If  it  be  thought  absolutely  necessary  to  draw  blood  from  the 
arm,  it  had  better  be  done  by  small  bleedings,  repeated  at 
intervals  according  to  circumstances.  It  is  on  all  accounts 
better  to  act  thus  circumspectly  than  to  try  to  cut  short  the 
inflammatory  attack  by  large  bleedings.  And  in  every  one  of 
our  bleedings,  not  only  ought  we  to  look  to  the  general  con- 
dition of  the  patient,  and  the  state  of  the  pulse,  but  most  care- 
ful should  we  be  to  examine  the  blood,  not  so  much  for  the 
sake  of  seeing  whether  it  is  bufied  and  cupped,  as  for  the 
relative  proportions  of  the  solid  and  fluid  parts  of  the  blood.  A 
large  amount  of  serum  with  a  small  clot  tells  us  that  we  cannot 
with  safety  proceed  further  with  our  bleedings. 

Some  years  ago,  I  watched  a  case  wherein  repeated  bleedings, 
within  a  short  time,  were  resorted  to  for  supposed  intra-cranial 
inflammation  after  concussion.  A  few  hours  after  the  last 
bleeding,  which,  although  a  small  one,  appeared  to  me,  when 
ordered,  not  to  be  required,  the  patient  suddenly  became  per- 
fectly comatose  and  died  some  nine  hours  afterwards.  There 
was  not  a  vestige  of  pus  or  of  lymph  in  any  part  within  the 
skull,  but  large  quantities  of  water  had  been  effused  into  the 
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ventricles,  and  some  water  was  also  found  in  the  sub-araclinoid 
tissues.  The  other  organs  were  all  healthy.  I  have  always 
thought  that  this  patient  died  of  over-bleeding. 

In  many  cases,  after  the  first  bleeding  from  the  arm,  it  is 
most  advantageous,  should  further  blood-letting  be  deemed 
indispensable,  to  resort  to  local  bleeding  by  means  of  leeches 
applied  to  the  head,  or  cupping  on  the  nape  of  the  neck.  It 
was  a  favourite  practice  with  Sanson  to  have  leeches  applied 
'  en  permanence,'  in  different  parts  of  the  head,  at  different 
times ;  and  especially  on  the  temples,  and  over  the  mastoid 
processes. 

As  a  matter  of  course,  the  room  is  to  be  darkened,  the  head 
shaved,  and  raised  higher  than  usual. 

Purging,  free  purging,  is  to  be  brought  into  play  as  soon  as 
possible.  It  is  a  most  valuable  remedy,  and  one  upon  which  all 
practical  men  very  justly  lay  great  stress,  and  none  more  so 
than  Dr.  Abercrombie,  who  does  not  hesitate  to  say  that,  accord- 
ing to  his  own  experience,  more  recoveries  from  head-affections 
of  the  most  alarming  aspect  take  place  under  the  use  of  very 
strong  purging,  than  under  any  other  mode  of  treatment. 

And  then  comes  the  local  application  of  severe  cold  to  the 
shaved  head.  This  is  a  powerful  remedy,  and  not  to  be  used 
without  all  due  caution,  for  the  effects  of  it  are  sometimes  most 
striking.  If  thought  necessary,  pounded  ice,  or  the  cold  douche, 
are  the  means  the  most  readily  obtained  and  used  in  such 
cases. 

One  of  the  earliest  remedies  should  be  mercury,  calomel  in 
small  doses,  and  frequently  repeated  until  the  gums  begin  to  be 
affected.  Is  opium  to  be  combined  with  it  ?  About  this  there 
is  great  diversity  of  opinion.  By  some  surgeons,  opium  in 
these  cases  is  strongly  condemned ;  by  others,  it  is  used  with- 
out scruple.  I  have  frequently  seen  calomel  and  opium  pre- 
scribed in  traumatic  inflammation  of  the  brain  and  its  mem- 
branes, by  some  of  the  most  practical  and  best  surgeons,  and 
I  must  say,  without  any  of  the  drawbacks,  as  far  as  I  could 
perceive,  so  commonly  adverted  to.  And  opium,  or,  better  still, 
morphia,  is  doubtless  of  great  value  in  many  cases  presenting 
some  of  the  most  characteristic  symptoms  of  inflammation.  In 
furious  delirium  supervening  a  few  days  after  an  injury  of  the 
head,  with  well-marked  symptoms  of  an  inflammatory  attack, 
calomel  and  morphia  are  of  the  utmost  use.  Of  this,  abundant 
proofs  are  to  be  found  in  the  best  authorities  j  and  practically, 
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I  have  several  times  witnessed  the  beneficial  effects  of  these 
remedies  in  such  cases. 

Antimony  I  have  always  avoided.  I  know  that  it  is  frequently 
used  by  some  surgeons  of  great  eminence ;  but  I  have  always 
been  afraid  of  the  vomiting  which  it  might  produce.  It  is  an 
uncertain  remedy  in  this  respect,  and  I  have  often  seen  even  a 
small  dose  produce  sickness. 

Are  we  to  use  blisters?  Not,  I  think,  in  the  first  stage. 
Later  on  they  often  prove  most  beneficial,  and  may  be  applied 
over  the  head,  or  nape  of  the  neck.  The  French  surgeons, 
however,  and  especially  Boyer,  advocate  the  early  use  of  a 
blistering- cap  to  the  head.  And  should  a  blistering-cap  have 
been  thus  applied,  great  benefit  may,  occasionally,  be  derived 
from  the  use  of  mercury  to  the  blistered  surface,  which,  in  fact, 
is  to  be  dressed  with  mercury. 

In  estimating  any  plan  of  treatment  in  cases  of  inflammation 
after  injuries  of  the  head,  great  care  must  be  taken  to  examine 
thoroughly  into  the  state  of  the  different  viscera,  and  especially 
of  the  kidneys.  This  is  a  point  to  which  I  have  already  more 
than  once  adverted ;  and  feeling  as  I  do,  from  practical  experi- 
ence, the  absolute  necessity  of  not  overlooking  this  matter, 
again  do  I  allude  to  it  in  this  subject  of  traumatic  inflamma- 
tion. 

A  healthy  or  a  diseased  condition  of  the  kidneys  may  not 
only  lead  us  to  modify  our  treatment,  but  our  views  of  the  case 
in  hand,  knowing,  as  we  now  do,  how  it  sometimes  happens 
that  the  very  symptoms  about  the  head  are  dependent  upon  the 
diseased  condition  of  these  viscera. 

If  recovery  takes  place  after  intra-cranial  inflammation,  the 
patient  should  be  put  upon  his  guard  against  running  any  risk 
of  a  relapse  ;  and  especially  should  he  be  cautioned  about  his 
mode  of  living,  and  his  future  habits  for  some  time  to  come. 
There  is,  it  is  well  known,  no  class  of  cases  which  require  more 
after-care,  and  none  in  which  a  relapse  is  so  apt  on  the  slightest 
provocation  to  take  place. 

But  notwithstanding  all  our  endeavours,  the  inflammation 
may  get  ahead ;  symptoms  of  pressure  follow  ;  and  then  comes 
the  question  of  applying  the  trephine. 

In  discussing  the  question  of  perforating  the  skull  in  contused 
bone,  and  in  fractures  with  symptoms  of  intra-cranial  suppura- 
tion, it  was  settled  that  the  dura  mater  is  to  be  divided  if  there 
are  evidences  of  matter  underneath  this  membrane ;  that  is,  if 
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the  dura  mater,  tense,  and  without  any  pulsation,  bulges  into 
the  trephine-hole  ;  and  some  cases  were  mentioned  in  which 
the  patient's  life  liad  been  saved  by  this  proceeding — cases  in 
which  circumscribed  suppuration  had  occurred  within  the 
arachnoid.  But  nothing  was  said  about  the  treatment  of  abscess 
within  the  brain-substance,  such  abscess  not  being  necessarily 
connected  either  with  contusion  of  the  bone  or  with  fracture. 

An  abscess  may  form  in  the  brain  after  any  and  every  kind 
of  injury  of  the  head ;  and  it  is  with  this  abscess,  which,  may 
give  rise  to  the  symptoms  of  pressure,  that  we  have  now  to 
deal. 

In  such  a  case  it  may  occur  that  the  matter  in  the  brain  is 
let  out  by  simply  taking  away  a  piece  of  the  bone,  the  dura 
mater  underneath  being  in  a  sloughy  condition. 

Thus  it  happened  in  a  case  at  St.  George's  Hospital,  a  few  years  back,  under 
the  care  of  Mr.  Caesar  Hawkins.  The  trephine  was  applied  over  an  exposed 
portion  of  the  left  parietal  for  well-marked  symptoms  of  compression  of  the 
hrain  which  had  come  on  a  month  after  the  accident.  The  operation  was 
performed  under  the  supposition  that  matter  would  be  found  between  the  bone 
and  the  dura  mater :  but  such  was  not  the  case  ;  the  dura  mater  proved  to  be 
in  a  sloughy  state,  with  an  opening,  of  the  size  of  the  thumb,  through  which 
escaped  a  quantity  of  very  foul  matter  and  brain-like  substance.  The  man 
died  five  days  after  the  operation  ;  and  then  was  found  in  the  back  part  of  the 
left  hemisphere  a  good-sized  abscess,  extending  down  to  the  lateral  ventricle, 
into  which  it  had  nearly  burst. 

It  happens  more  frequently,  bowever,  that  the  dura  mater  is 
not  in  this  sloughy  state.  One  is  led  by  the  symptoms  to 
divide  this  membrane,  and  then,  finding  that  this  affords  no 
relief  to  the  symptoms,  is  one  warranted  in  cutting  into  the 
brain  in  search  of  an  abscess  ?  The  warrant  in  such  a  difficult 
matter  necessarily  depends  vipon  the  circumstances.  Should 
there  be  good  reason  for  believing  that  a  cerebral  abscess  exists 
under,  or  in  the  neighbourhood  of,  the  part  of  the  skuU  per- 
forated, there  is  no  doubt  that  one  would  be  warranted  in  in- 
cising the  brain. 

Roux*  laid  open  the  dura  mater,  and  finding  nothing  imder  this  membrane, 
proceeded  no  further.  The  symptoms  increased,  and  the  patient  died  in  a  few 
days.  Immediately  nnder  the  cortical  substance  of  the  brain  was  a  large 
abscess,  situated  a  little  below  and  behind  the  spot  trephined.  The  matter 
might  easily  have  been  reached  by  a  very  slight  cut  in  the  brain  at  this  part, 
and  in  such  a  case,  with  decided  symptoms  of  compression/  one  may  well 
regret  that  no  attempt  at  all  was  made  to  find  the  matter. 
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J.  L.  Petit  *  was  more  fortunate  in  the  issue  of  his  case  of  traumatic  abscess 
of  the  brain.  This  celebrated  surgeon  trepanned  the  head  of  a  child,  nine 
years  old,  for  a  compound  fracture  with  depression.  Feverish  symptoms  set  in 
on  the  fifth  or  sixth  day ;  on  the  following  day  the  wound  was  dry,  and  the 
dura  mater,  of  a  darkish-brown  colour,  bulged  into  the  trephine  hole :  evidently 
there  was  matter  under  the  dura  mater;  this  membrane  was  divided,  and 
a  tablespoonful  of  brown,  fetid  serosity  escaped.  The  symptoms  were  not 
relieved  by  this  operation,  but  nothing  further  was  done.  Matters  went  on  from 
bad  to  worse,  and  there  was  but  little  hope  left,  when,  on  the  second  morning 
after  the  operation,  the  little  fellow  appeared  to  be  much  better.  The  im- 
provement which  had  taken  place  was  explained  when  the  head  was  dressed ; 
a  large  quantity  of  foul  pus  was  found  in  the  dressings,  which  were  saturated 
with  it,  and  this  had  come  from  a  large  abscess  in  the  brain,  which  had  burst 
during  the  night.    The  patient  was  quite  well  within  two  months  afterwai'ds. 

It  was  the  fortimate  issue  of  this  case  which,  doubtless,  led  M.  Velpeau+  to 
recommend  delaying  the  incision  into  the  brain  whenever  the  symptoms  are 
not  very  urgent.  In  thus  delaying,  M.  Velpeau  thinks  that  if  matter  existed 
in  the  brain,  it  would,  in  all  probability,  gradually  push  its  way  towards  the 
trephine-hole,  and,  at  any  rate,  render  the  operation  less  hazardous. 

Dupuytren,!  far  from  waiting  thus,  at  once  plunged  a  knife  into  the  biain, 
and  thereby,  in  all  probability,  saved  the  life  of  his  patient.  A  young  man 
was  struck  on  the  top  of  the  head,  in  a  brawl,  with  a  knife,  the  blade  of  which 
broke  in  the  bone,  after  having  perforated  the  skull ;  but  the  exact  nature  of 
the  injury  was  overlooked  by  a  surgeon,  who  simply  brought  the  lips  of  the 
wound  together.  The  wound  healed  readily,  and  everything  went  on  well  for 
several  years,  save  some  occasional  pains  about  the  scar.  This  man  was  sub- 
sequently admitted  into  the  Hotel  Dieu  in  a  state  of  stupefaction,  into  which 
he  had  suddenly  fallen.  On  examining  the  scar,  a  foreign  body  was  clearly  felt 
underneath  it,  and  this,  when  laid  bare,  proved  to  be  the  point  of  the  knife. 
The  trephine  was  applied :  the  symptoms  nevertheless  continued,  and  paralysis 
of  the  opposite  side  of  the  body  made  its  appearance.  The  dura  mater  was 
now  laid  open  ;  nothing  was  found  under  this  membrane ;  a  knife  was  therefore 
plunged  into  the  brain,  and  immediately  a  large  quantity  of  matter  flowed  out. 
That  very  night  all  the  symptoms  disappeared,  and  the  patient  ultimately 
recovered. 

Dupuytren's  bold  proceeding  was  followed  by  complete  success.  And  so,  too, 
might  De  la  Peyronie  §  have  been  equally  successful,  had  he  been  allowed  to 
do  that  which  he  wished.  A  man  was  trepanned,  and  a  large  quantity  of 
matter  was  evacuated  from  under  the  bone,  with  great  relief  to  the  symptoms. 
On  the  second  morning,  however,  the  symptoms  were  as  bad  as  ever.  De  la 
Peyronie  laid  open  the  dura  mater,  and,  finding  nothing  there,  proposed  cutting 
into  the  brain ;  but  this  was  declined.  The  patient  died.  An  abscess  was 
found  in  the  brain  at  the  depth  of  three  or  four  lines,  and  immediately  under- 
neath the  opening  in  the  skull. 

And  within  the  last  few  years,  a  surgeon  ||  has  been  bold  enough  not  only  to 
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make  several  different  cut8  into  divers  parts  of  the  brain  for  a  traumatic 
abscess,  but  even  to  lay  open  one  of  the  lateral  ventricles  for  the  evacuation 
of  matter  therein  contained.  In  this  case  a  man,  aged  forty,  met  with  a 
severe  compound  fracture  of  the  skull,  and  ultimately  lost  several  pieces  of  the 
frontal  bone.  He  did  well,  but  five  weeks  after  the  removal  of  the  bone, 
cerebral  symptoms  made  their  appearance.  The  scar  was  laid  open,  and  three 
more  pieces  of  loose  bone  were  taken  away.  The  symptoms  still  persisting, 
Dr.  Detmold  was  led  to  think  that  there  was  an  abscess  in  the  brain.  The 
scar  was  now  dissected  off,  with  the  portion  of  the  dura  mater  to  which  it  was 
attached ;  an  incision  an  inch  long  and  half  an  inch  deep  was  then  made  into 
the  brain-substance,  and  a  thick  stream  of  healthy  pus  flowed  out.  The 
symptoms  were  at  once  relieved,  and  the  patient  progressed  most  satisfactorily 
until  hernia  cerebri  occurred.  This  was  kept  down  by  pressure ;  and  on  the 
eighteenth  day  after  the  opening  of  the  abscess,  the  patient  was  about,  a  hole 
through  which  a  probe  could  be  passed  into  a  cavity  in  the  anterior  lobe  of  the 
brain  still  remaining.  Three  weeks  afterwards,  although  he  felt  very  well,  this 
man  began  to  lose  his  memory ;  he  even  forgot  his  own  name,  and  could  no 
longer  read  nor  wi'ite.  The  parts  involved  in  the  injury  became  hot  and 
swollen,  and  stupor  reappeared.  A  fresh  incision  was  made  through  the 
integuments  into  the  brain,  but  this  time  no  matter  followed ;  the  symptoms, 
however,  appeared  to  be  greatly  relieved.  Dr.  Detmold  probed  the  wound, 
and  found  that  the  instrument  passed  four  inches  and  a  half  into  the  brain 
towards  the  lateral  ventricle,  into  which  it  was  thought  that  the  abscess  had 
burst.  The  patient  continued  to  mend  for  a  time,  but  five  days  afterwards  he 
became  speechless.  It  was  then  thought  advisable  to  explore  for  more  matter; 
and  seven  weeks  after  the  first  incision,  another  one,  an  inch  and  a  half  deep, 
was  made  into  the  brain,  and  a  probe  passed  in  nearly  five  inches.  Shortly 
after,  matter  flowed  freely  through  the  wound.  The  patient  sank  the  same 
evening.  Both  ventricles  contained  a  large  quantity  of  thin  pus,  and  at  the 
anterior  corner  of  the  roof  of  the  left  one  there  was  the  last  incision.  The 
brain  itself  was  vascular,  and  nothing  more. 

There  are  many  bold  deeds  in  the  records  of  surgery  apper- 
taining to  injuries  of  the  head,  but  Dr.  Detmold's  must  be 
classed  amongst  the  boldest.  The  first  incision  certainly 
Baved  the  man  from  impending  death ;  and,  in  the  state  that 
he  was  subsequently  in,  it  might  be  argued  that  he  was  none 
the  worse  off  for  the  other  incisions,  which  offered  him  the  only 
chance  of  safety,  if  chance  of  safety  there  was.  Few  surgeons 
will,  however,  be  found  to  follow  Dr.  Detmold's  example. 
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Provisions  in  the  Structure  op  Spine  against  Common 

Injuries. 

ACCIDENTS  to  the  vertebral  column  derive  their  chief  im- 
portance from  endangering  the  spinal  cord.  It  may  assist 
in  enabling  ns  to  estimate  the  comparative  liability  of  different 
parts  of  the  spine  to  be  injured  and  the  relative  severity  of  the 
effects  in  the  various  kinds  of  violence  to  which  it  is  exposed, 
if  we  take  a  general  survey  of  its  structure  and  uses,  before 
entering  on  the  proper  subject  of  this  essay. 

The  spine  serves  several  distinct  offices  in  the  skeleton ;  some 
of  which  appear,  at  first,  incompatible  with  others.  It  is  a  pillar 
for  sustaining  weight,  a  girder  for  connecting  distant  members, 
an  elastic-jointed  mechanism  for  motion,  a  supporter  of  the 
ribs  for  breathing,  and  a  tube  for  containing  the  most  vitally 
important  organ  next  to  the  brain,  the  medulla  spinalis.  The 
safety  of  the  spinal  cord  is  secured  in  various  ways.  Being 
lodged  in  the  centre  of  the  column,  it  occupies  neutral  ground 
in  respect  to  forces  which  might  cause  fracture.  For  it  is  a 
law  of  mechanics  that  when  a  beam,  as  of  timber,  is  exposed 
to  breakage,  and  the  force  does  not  exceed  the  limits  of  the 
strength  of  the  material,  one  division  resists  compression,  an- 
other laceration  of  its  particles,  while  the  third,  between  the 
two,  is  in  a  negative  condition.  Applying  this  principle  to  the 
Vertebral  column,  it  will  presently  be  seen  that  the  violence 
which  leads  to  fracture  is  in  the  majority  of  cases  directed  so 
as  to  bend  it  forward.  Consequently,  the  anterior  segment  will 
be  subject  to  compression,  the  posterior  to  laceration,  and  the 
intermediate  will  be  in  a  neutral  state.  Now,  the  fore  part  of 
the  spine,  by  the  peculiar  structure  of  the  bodies  and  inter- 
vertebral cartilages,  is  admirably  calculated  to  resist  the  effects 
of  undue  pressure ;  the  back  part,  by  the  arrangement  of  its 
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numerous  fibrous  and  elastic  ligaments,  is  equally  adapted  to 
resist  the  effects  of  a  rending  force  ;  and  the  spinal  cord,  situated 
between  the  two,  occupies  the  place  of  least  danger.  Again, 
the  cord  is  specially  guarded  by  the  elasticity  and  nicely- 
graduated  flexibility  of  the  column.  As  each  vertebra  meets 
the  next  below  at  three  distinct  surfaces  of  contact — the  body, 
and  two  articular  processes — it  follows  that,  when  the  super- 
incumbent weight  falls  upon  it,  the  pressure  is  distributed 
through  these  different  lines  of  support.  In  the  bodies,  the 
force  will  be  broken  by  the  intervertebral  cartilages  acting  as 
buffers  ;  in  the  articular  processes,  which  are  wedge-shaped, 
and  articulated  with  the  thin  edge  of  one  pointing  to  the  base 
of  the  other,  it  will  be  gradually  lessened  by  the  broader  por- 
tions of  both,  approximating  in  proportion  to  the  compression. 
The  mutual  interlocking  of  the  adjoining  vertebrse,  caused  chiefly 
by  the  ascending  articular  processes  being  overlapped  from 
behind,  and  the  descending  from  the  front,  has  the  effect  of 
limiting  the  motion  of  any  two  or  three  vertebrse  within  a  small 
sphere,  but  does  not  prevent  a  considerable  range  in  several. 
There  being  various  grades  of  flexibility  in  the  different  regions 
of  the  spine,  certain  curves  are  introduced  near  the  respective 
junctions,  to  equalise  the  movements ;  for,  as  the  force  directed 
on  any  part  must  impinge  on  a  series  of  oblique  surfaces,  when 
travelling  along  these  curves,  it  will  be  transmitted  from  one 
vertebra  to  another,  with  gradually  diminishing  impulse,  till 
exhausted.  Another  provision  for  the  safety  of  the  spinal  cord 
is  seen  in  the  way  in  which  it  is  attached  with  its  membranes 
to  the.  interior  of  the  vertebral  canal.  The  cord  is  small  com- 
pared to  the  area  of  the  canal;  hence,  instead  of  the  theca 
being  in  close  contact  with  the  osseous  surface,  as  the  dura 
mater  is  with  the  cranium,  it  is  separate,  except  at  the  foramen 
magnum.  The  whole  way  down  the  canal,  the  theca  is  tacked 
at  intervals  to  the  sides,  by  those  processes  which  it  sends  off 
to  enclose  the  spinal  nerves,  as  they  emerge  at  the  interverte- 
bral foramina.  Within,  the  visceral  arachnoid  membrane  is  so 
far  apart  from  the  pia  mater,  which  invests  the  cord  closely, 
that  a  layer  of  subarachnoid  fluid  of  considerable  thickness 
intervenes,  and  surrounds  the  cord.  Thus  the  medulla  floats,  as 
it  were,  on  a  water-bed :  that  bed  being  hung  within  the  canal 
by  cords,  much  in  the  same  manner  as  a  sailor  slings  his 
hammock  in  his  cabin.  The  last  example  that  may  be  adduced 
of  a  special  arrangement  in  the  structure  for  averting  danger 
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from  the  cord  is  suggested  by  observing  the  mode  of  its  termi- 
nation within  the  vertebral  canal.  In  quadrupeds  and  even  in 
man  during  foetal  life,  the  cord  is  continued  along  the  whole 
course  of  the  canal  to  the  sacrum.  But  in  adult  man  the  cord 
begins  to  diminish  in  size  at  the  last  dorsal  vertebra  ;  it  then 
tapers  to  a  point,  and  ends  opposite  the  second  lumbar  vertebra. 
For  the  last  three  inches,  it  is  covered  so  thickly  by  the  roots 
of  the  lumbar  and  sacral  nerves  as  to  be  concealed  from  view. 
Below  the  part  where  the  cord  terminates,  the  canal  is  occupied 
only  by  the  Cauda  equina,  composed  of  a  leash  of  long,  firm, 
flexible  roots  of  nerves,  together  with  the  theca  and  other 
investing  membranes.  It  appears  that  that  curtailing  of  the 
cord  has  relation  to  the  more  violent,  and  as  they  may  be 
regarded  in  reference  to  it,  unsafe  movements  performed  at 
the  lumbar  region  in  man  compared  to  quadrupeds.  The 
sudden  bondings,  twistings,  and  joltings  incident  to  the  base  of 
a  flexible  column,  which  rests  on  a  comparatively  solid  foun- 
dation, the  pelvis,  and  which  from  being  upright  has  the  whole 
superincumbent  weight  concentrated  upon  it,  are  somewhat 
moderated  by  the  elasticity  of  the  region,  as  well  as  by  the 
large  sweeping  arch  formed  by  the  vertebrse  there — a  curve 
that  may  be  likened  not  inaptly  to  the  C-spring  of  a  carriage ; 
yet  it  may  be  admitted  that  shocks  which  would  be  harmless  to 
a  bundle  of  roots  of  nerves  like  those  forming  the  cauda  equina, 
might  be  destructive  of  the  functions  of  an  organ  of  such  soft 
consistence  as  the  spinal  cord,  had  it  been  prolonged  the  whole 
way  to  the  sacrum. 

Weakest  parts  of  the  spine. — Observation  has  shown  that 
certain  portions  of  the  column  are  more  frequently  the  seats  of 
injury  than  others.  Commencing  from  below,  the  parts  re- 
ferred to  are,  1,  the  dorsi-lumbar ;  2,  the  cervico-dorsal ;  3,  the 
atlo- axial  regions.  It  thence  appears  that  the  portions  most 
prone  to  injury  are  those  situated  where  a  flexible  joins  on  to  a 
comparatively  inflexible  division.  And  it  might  be  expected 
that  such  should  be  the  case.  A  force  directed  upon  a  pliant 
part  of  the  column  will  cause  it  to  bend,  but  on  reaching  a  more 
rigid  part,  it  will  fail  to  do  so ;  instead,  therefore,  of  meeting 
with  a  gradually  yielding,  it  will  encounter  a  dead  resistance ; 
the  force  will  be  concentrated  in  place  of  divided,  and  it  will 
overcome  the  strength  of  the  material.  Sir  C.  BeU  illustrated 
the  point  by  the  breaking  of  a  fishing-rod.  If  the  trout-fisher 
in  casting  a  long  line  snaps  his  rod  in  twain,  the  fracture  will 
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take  place,  not  in  the  centre  of  one  of  the  pieces,  but  near  a 
joint — that  is,  at  a  part  analogous  to  where  the  spine  is  most 
liable  to  be  broken. 

Sprains. 

The  whole  number  of  joints  in  the  spine  is  little  short  of 
eighty ;  each  articulation  being  provided  with  its  complement 
of  ligaments.  Besides  these  proper  ligaments,  others  pass  from 
vertebra  to  vertebra,  at  numerous  different  points ;  among 
which  the  ligamenta  subflava  are  particularly  noted  for  their 
elasticity  and  strength.  When  the  column  is  subjected  to  a 
violent  bend  or  twist,  the  force  comes  chiefly  on  these  joints, 
and  their  cordages  :  but  it  may  reach  also  the  intermuscular 
septa,  fasciae,  and  tendinous  expansions  of  the  muscles.  If  not 
sufficiently  strong  to  withstand  the  violence,  the  fibres  com- 
posing them  will  be  overstretched  and  torn,  sprained,  or  rup- 
tured. 

Sprains  in  the  spine  wiU  present  some  diversities  of  character, 
according  to  the  part  of  the  column  in  which  the  force  is 
concentrated.  If  it  fall  principally  on  the  dorsal  region,  charac- 
terised by  rigidity  of  structure,  the  injury  will  be  of  the  nature 
of  a  jar  or  jolt,  affecting  a  particular  point ;  if  it  be  directed 
either  on  the  cervical  or  lumbar  region,  which  are  remarkable 
for  their  mobility  and  elasticity,  the  impulse  wiU  be  broken  and 
dispersed,  and  the  injury  more  general. 

Again,  in  reference  to  the  cervical  region,  it  is  to  be  noticed 
that  sprains  are  liable  to  take  place  in  it  from  a  special  cause. 
Owing  to  the  skuU  being  articulated  at  its  base,  near  the  middle, 
on  the  summit  of  this  portion  of  the  column,  imaginary  lines 
drawn  from  the  point  of  junction  to  the  farthest  convexities  of 
the  skull  along  its  periphery,  will  represent  levers,  which  will 
act  on  the  axis  of  motion  in  the  cervical  vertebrae,  with  power 
commensurate  to  their  different  lengths.  For  example,  if  a 
man  falling  headlong  lights  on  the  parietal  convexity  of  one 
side,  the  portion  of  skull  intervening  between  that  eminence 
and  the  oceipito-atlantal  articulation,  will  be  like  a  lever,  which 
will  propagate  the  force  with  increased  power  to  the  cervical 
vertebrae. 

Cases  of  Sprains  of  the  Neck. — The  wiiter  has  lately  had  under  his  care 
three  cases  of  sprain  of  the  neck,  occurring  successively  within  a  short  period. 
As  thay  illustrate  varieties  in  the  accident,  the  details  may  be  briefly  given.  In 
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two  of  tliem,  symptoms  of  the  spinal  cord  having  been  involved  were  present 
for  a  short  time. 

1.  A  young  man,  in  a  carpenter's  workshop,  was  stepping  backwards,  when 
he  tripped  on  a  heap  of  planks,  and  fell  on  his  back.  His  shoulders  were 
received  on  the  planks,  but  his  neck  and  head  passed  beyond  them ;  the  head 
consequently  descended  with  a  sudden  impulse  towards  the  floor,  and  by  that 
means  the  neck  underwent  an  abrupt  bend  backwards.  Swelling  at  the  back 
of  the  neck,  from  the  occiput  to  the  scapulte,  so  great  as  to  be  visible  at  a 
distance,  took  place  soon  after  the  accident.  He  was  unable  to  keep  his  head 
erect ;  and  before  attempting  to  do  so,  placed  a  hand  on  each  side  to  steady  it. 
In  twelve  days,  he  began  to  sit  partly  up  in  bed,  to  take  his  meals.  At  the 
expiration  of  a  month,  having  been  provided  with  an  artificial  support,  he  was 
well  enough  to  be  made  an  out-patient. 

2.  A  man,  aged  thirty-one,  while  engaged  in  amusing  his  infant,  on  the 
floor,  and  stooping  on  his  hands  and  feet,  was  springing  forward,  when  he 
tripped  and  rolled  over,  with  his  head  under  him.  The  weight  of  his  body 
came  with  an  impulse  on  his  neck,  and  gave  him  much  pain  from  the  twist  it 
caused.  He  lay  motionless,  flat  on  his  back,  for  ten  minutes.  When  he 
attempted  to  move  either  his  arms  or  legs,  he  found  himself  vmable :  and  he 
had  a  sense  of  numbness,  and  of  pricking,  throughout  the  body.  His  legs  gave 
way  under  him,  as  if  he  were  intoxicated,  in  trying  to  stand.  On  being 
brought  to  the  hospital,  it  was  necessary  to  carry  him  into  the  ward.  When 
lying  on  the  bed,  he  moved  both  upper  and  lower  extremities,  but  in  a  feeble, 
or  forced  manner.  Sensation  was  not  lost,  only  impaired ;  he  was  able  to  tell 
correctly  what  parts  of  his  body  or  limbs  were  touched.  Within  twelve 
hours,  both  motor  power  and  sensation  were  restored ;  and  the  paralj^tic  symp- 
toms did  not  afterwards  return.  He  complained  of  acute  pain  in  the  neck, 
which  was  aggravated  by  the  slightest  motion  of  the  head ;  and  he  therefore 
kept  the  head  perfectly  still.  He  lay  in  bed,  with  his  neck  sunk  on  a  low  soft 
pillow,  propped  around  with  sand-bags.  On  examining  the  neck,  the  chief 
tenderness  was  at  the  site  of  the  fourth  cervical  vertebra ;  and  there  deeply- 
seated  swelling  could  be  perceived.  The  treatment  consisted  principally  in  the 
enforcement  of  absolute  rest  for  the  neck ;  with  the  application  of  the  tincture 
of  iodine.  A  plastic  shield,  or  support,  reaching  from  the  shoulders  to  the 
back  of  the  head,  having  been  prepared,  he  was  allowed  in  a  month  to  leave 
his  bed.  He  could  then  perform  the  nodding,  but  not  the  rotatory,  motions  of 
the  neck ;  when  trying  the  latter,  he  turned  hif  whole  body  round.  In  nine 
weeks,  the  movements  of  the  neck  seemed  to  be  quite  restored ;  but  he  was 
kept  in  the  hospital,  for  precaution's  sake,  three  weeks  longer.  He  returned  to 
his  occupation,  that  of  a  shoemaker,  and  called  several  times  subsequently  to 
show  that  he  was  well. 

3.  A  little  girl,  three  j^ears  old,  of  slightly  ricketty  conformation,  with  large 
head,  was  admitted  into  the  hospital,  late  one  evening,  with  paralysis  of  the 
upper  and  lower  extremities.  She  had  fallen  that  morning  out  of  bed,  head 
foremost,  and  was  insensible  for  a  few  minutes.  During  the  day,  it  was 
remarked  that  she  did  not  get  upon  her  feet,  or  move  her  legs ;  and  that  she 
did  not  use  her  hands,  as  in  feeding  herself.  When  examined,  motor  power 
was  observed  to  be  lost  in  both  upper  and  lower  extremities.  She  showed 
no  signs  of  pain  when  the  skin  was  pricked  anywhere  below  the  upper 
part  of  the  chest.  Reflex  movements  were  excited  in  the  lower  extremities 
when  the  skin  of  the  abdomen,  and  it  alone,  was  pricked ;  and  then  the  child 


360 


INJUEIES  OF  THE  BACK. 


gave  a  slight  cry  of  pain.  Respiration  was  natural.  Neither  bladder  nor 
rectum  was  affected.  When  the  head  was  lifted  from  the  pillow,  for  the 
purpose  of  examining  the  neck,  the  child  uttered  cries,  both,  as  it  appeared, 
from  the  pressure  of  the  fingers  at  the  back  of  the  neck,  and  the  movement ; 
during  the  proceeding,  she  held  the  head  in  a  stiif,  constrained  position,  and 
after  it,  seemed  pleased  to  keep  the  head  at  perfect  rest  on  the  pillow.  For 
three  days,  no  perceptible  change  was  observed  in  the  child's  condition.  On 
the  fourth,  there  were  visible  signs  of  improvement.  On  the  fifth  day,  it  was 
discovered  that  she  could  freely  move  both  upper  and  lower  extremities,  and 
motion  of  the  head  had  ceased  to  give  her  pain.  The  mother,  who  had  been 
allowed  to  stay  in  tlie  hospital,  being  impatient  to  return  home,  took  the  child 
with  her,  in  spite  of  the  representations  made  to  her  of  the  danger.  But  she 
brought  the  child  repeatedly  afterwards  to  be  seen,  and  she  remained  quite  well. 

Sprains  in  the  loins. — Sprains  of  the  spine  are  more  fre- 
quent in  the  lumbar  region  than  elsewhere.  They  are  generally 
caused  by  forces  which  bend,  the  column  downward  and  forward 
in  excess.  An  ordinary  example  is  that  of  a  person  falling 
from  a  height,  and  alighting  on  his  nates.  Owing  to  the  body 
of  the  individual,  in  such  a  case,  descending  with  uniformly 
accelerated  velocity,  it  follows  that,  if  the  height  be  great,  the 
momentum  will  very  much  increase  before  he  reaches  the 
ground ;  when  he  arrives  there,  the  descent  is  suddenly  inter- 
rupted by  the  contact  of  the  nates  with  the  ground,  but  as  the 
power  of  inertia  continues  in  force  in  the  upper  part  of  his 
frame,  and  is  restrained  only  by  the  spine,  that  upper  part 
descends,  and  expends  all  its  momentum  on  the  column  ;  hence 
the  cervical  and  dorsal  regions,  and  the  load  with  which  they 
are  weighted,  fall  down  towards  the  pelvis,  the  body  is  doubled 
up,  and  a  violent  strain  is  caused  on  the  joints  of  the  lumbar 
vertebrae.  A  bricklayer,  recklessly,  and  for  a  wager,  took  a  leap 
from  the  top  of  a  four-storied  house,  on  to  a  heap  of  loose  sand 
on  the  ground.  He  came  down  on  his  buttocks,  and  was  found 
to  have  sustained  a  severe  sprain  in  the  loins.  In  a  moderately 
short  time  he  recovered  from  the  effects  of  his  foolhardiness. 
Or  the  loins  may  be  sprained  by  a  heavy  weight  falling  on  the 
upper  part  of  the  body,  whUe  the  lower  limbs  are  fixed :  the 
spine  is  then  in  the  position  of  a  long  lever,  with  the  fulcrum 
situated  at  the  junction  of  its  base  with  the  pelvis  ;  the  super- 
added superincumbent  burden  represents  the  force  acting  on 
the  lever,  and  the  power  thus  mechanically  generated  is  centred 
chiefly  in  the  loins.  The  direction  in  which  the  spine  is  thrown 
is  generally  downward  and  forward;  hence  the  structures  on 
the  fore  part — the  bodies  of  the  vertebrae  and  intervertebral 
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substances — suffer  compression ;  those  on  the  back  undergo 
elongation  and  overstretching. 

Considerable  tumefaction  across  the  region  of  the  loins  soon 
follows  accidents  such  as  have  been  described.  Ecchymosis  may 
or  may  not  be  combined  with  the  swelling.  Sometimes  discolor- 
ation does  not  appear  for  several  days.  The  line  of  the  sj)inous 
processes  is  found,  on  tracing  them,  to  be  normally  straight,  and 
their  surfaces  level.  Pain  on  pressure,  instead  of  being  limited 
to  the  processes  of  one  or  two  vertebrae,  which  would  raise  the 
suspicion  of  fracture,  is  the  same  throughout  many  adjoining 
ones  equally.  With  difficulty,  and  much  exhibition  of  weakness 
and  pain  in  the  loins,  the  patient  will  make  an  effort  to  hold 
the  spine  erect,  and  if  he  succeeds,  and  no  deformity  be  pre- 
sented, it  may  be  assumed  confidently  that  the  injury  consists 
only  in  a  sprain.  The  posture  he  will  prefer  in  bed  will  be 
that  of  lying  on  one  side,  with  his  body  semi -flexed,  and  he  will 
be  reluctant  for  many  days  to  make  the  slightest  change  in  his 
position — any  slight  movement  exciting  fugitive  spasms  in  the 
lumbar  muscles,  analogous  to  those  in  a  fractured  leg.  The 
chief  criterion  of  his  getting  better  is  that  he  moves  himself 
about  in  bed  of  his  own  accord.  It  commonly  takes  from  four 
to  six  weeks'  confinement  in  the  recumbent  position  for  recovery 
to  be  effected.  The  treatment  does  not  differ  essentially  from 
what  is  followed  in  sprains  of  the  joints  generally.  A  mercurial 
purge  may  be  administered  at  first,  the  diet  kept  low,  and  an 
occasional  dose  of  Dover's  powder  be  taken  at  night.  For  local 
applications,  priority  may  be  given  to  poppy  fomentations  ;  or, 
either  as  a  substitute  or  successor,  cotton  wool  may  be  steeped 
and  then  wrung  partly  dry,  in  a  lotion  of  lead  and  opium,  or  of 
arnica ;  when  teased  out,  it  may  be  laid  in  a  thick  layer,  widely 
over  the  loins ;  if  covered  first  with  oil-silk  or  gutta  percha, 
and  then  with  dry  flannel,  the  wool  will  retain  its  moisture  and 
warmth  for  a  long  time  without  change,  and  be  an  efficient 
and  agreeable  application.  At  a  later  stage  preference  may  be 
given  to  a  lotion  containing  sal-ammoniac.  When  the  swelling 
has  been  dispersed,  and  induration  remains,  mercurial  liniment 
or  tincture  of  iodine  may  be  advantageously  used.  It  will  be 
proper  to  provide  the  patient,  when  about  to  leave  his  bed,  with 
a  riding  belt  stiffened  by  additional  whalebone. 

Hcematuria,  from  sprain. — In  cases  of  sprain  occurring  at 
the  lumbar  region,  it  is  not  uncommon  for  the  patient  to  pass 
blood  with  the  urine  for  several  days  after  the  accident.  From 
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this  it  may  be  inferred  that  one,  or  perhaps  both  kidneys  have 
been  injui-ed,  so  that  a  breach  of  surface  has  been  produced. 
When  the  situation  of  these  glands  in  relation  to  the  spine  is 
considered,  it  need  not  surprise  us  that  a  complication  such  as 
hsematuria  should  be  met  with.  The  kidneys  lie  in  close  con- 
tiguity to  the  spine  at  the  part  where  the  flexion  of  the  column, 
on  the  occasion  of  sprain  taking  place,  is  most  acute.  And  they 
are  fixed  to  the  place  they  occupy  with  comparative  firmness  :  so 
as  to  be  incapable,  like  the  floating  viscera,  of  evading  injury. 
It  is  also  to  be  borne  in  mind  that,  when  the  spine  is  violently 
bent,  in  the  production  of  sprain,  the  flexion,  at  the  moment,  is 
much  greater  than  observation  could  enable  us  to  discern ;  for 
owing  to  the  elasticity  of  the  column,  it  follows  that,  as  soon  as 
the  compressing  force  ceases  to  act,  it  recovers  its  form,  by  its 
resilience.  The  writer  cannot  refer  to  the  evidence  of  post- 
mortem examinations  for  stating  at  what  particular  part  of  the 
gland,  the  lesion  from  which  the  blood  is  derived  is  situated; 
but  it  may  be  conjectured  that  it  is  somewhere  in  the  hilum. 
In  that  case,  the  blood  will  flow  directly  into  the  pelvis,  and 
thence,  along  the  ureter,  into  the  bladder.  The  amount  lost 
varies  in  different  cases.  Clots  are  occasionally  formed  in  the 
bladder,  requiring  the  injection  of  warm  water  for  breaking  them 
down.  In  general,  the  discoloration  of  the  urine  is  high — deep 
red,  or  brown — only  for  one  or  two  days  ;  on  the  third  or  fourth 
day,  the  colour  may  be  clear  and  florid ;  and  in  a  day  or  two 
more,  or  even  in  a  shorter  time,  the  water  may  be  of  its  natural 
appearance. 

Rarely  is  the  quantity  of  blood  lost  so  great  as  to  excite  alarm ;  yet  in  a 
case  lately  witnessed  by  the  writer,  apprehensions  were  for  some  days  felt  that 
the  patient,  a  young  man,  would  not  recover.  The  sprain  had  not  been  severe : 
the  bleeding  was  uninterrupted,  and  unusually  profuse  during  the  first  foui*  days  ; 
it  nearly  ceased  for  two  days ;  then  it  returned,  and  lasted  with  its  former 
profusion  for  two  days.  A  cessation  for  a  day  now  took  place ;  on  the  following 
day,  the  tenth,  it  reappeared  in  great  quantity ;  but  it  then  stopped  finally,  the 
patient  having  become  blanched  and  excessively  weak. 

When  such  an  important  gland  as  the  kidney  had  been  crushed 
and  broken,  to  such  an  extent  that  hsemorrhage  goes  on  from 
a  rent  in  it  for  several  days,  it  might  be  thought  probable  that 
the  damage  would  be  followed  by  ulterior  bad  results,  especially 
that  inflammation — nephritis — would  ensue.  But  extensive  ob- 
servation negatives  that  view :  general  experience  shows  that 
when  patients  recover  from  the  immediate  effects  of  hcematuria 
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brought  on  by  sprain  of  the  spine,  they  are  not  more  prone  than 
others  to  renal  complaints.* 

It  is  here  to  be  remarked  that,  if  the  kidneys  be  previously 
diseased,  hsematuria  may  occur  from  a  comparatively  slight 
injury.  That  is  vrell  known  in  reference  to  cases  in  which  cal- 
culi have  formed  in  the  kidneys.  The  remark  applies  also  to 
the  congested  condition  of  the  gland  in  the  early  stage  of  albu- 
minuria, of  which  the  following  case  is  an  illustration. 

The  writer  was  witness  in  a  trial  in  which  a  gentleman  claimed  compensa- 
tion from  a  railway  company,  for  being  aifected  with  Bright's  disease,  in  con- 
sequence of  an  injury  to  his  back  received  in  a  collision  on  their  line.  The 
injury  consisted  in  a  bruise  over  the  right  ilium,  and  side  of  the  loins.  As  he 
walked  some  distance  for  his  pleasure,  and  took  a  long  journey  immediately 
afterwards,  it  may  be  inferred  that  the  contusion  was  not  severe.  On  the  follow- 
ing day,  he  observed  blood  mixed  with  his  urine ;  and  he  continued  for  four 
more  days  to  pass  blood.  On  examining  the  urine  at  that  time,  his  medical 
attendants  found  albumen  contained  in  it ;  and  they  particularly  stated,  that 
the  quantity  of  albumen  was  larger  in  proportion  than  could  be  accounted  for 
by  the  presence  of  the  blood.  During  the  whole  period  from  the  date  of  the 
accident  to  that  of  the  trial,  eleven  months,  the  urine  was  found  to  contain 
albumen.  And  the  view  contended  for  by  the  witnesses  in  his  favour  was-- 
that  albuminuria  had  been  caused  by  injury  inflicted  on  the  right  kidney,  in 
the  collision.  On  the  part  of  the  railway  company,  it  was  ascertained  that 
previously  to  the  accident  the  gentleman  had  been  subject  to  eczema;  and  that, 
shortly  before  it,  he  had  been  cured  under  treatment.  Accordingl}',  the  medical 
witnesses  on  that  side  (the  writer  being  one),  argued  that  albuminuria  was 
known  to  follow  eczema,  on  its  being  cured ;  and  for  that,  and  other  reasons 
which  need  not  be  stated,  they  expressed  a  strong  opinion  that  the  plaintiif 
was  suffering  from  the  disease  when  he  met  with  the  accident,  and  that  the 
injury  could  not  have  brought  it  on.  The  jury,  nevertheless,  awarded  heavy 
damages  to  the  sufferer.f 

Sprains  ;  hcemorrhage  in  vertebral  canal ;  paralysis. — Sprains 
of  the  spine  have  hitherto  been  considered  only  in  reference  to 
their  effects  on  the  joints,  apart  from  the  spinal  cord.  It  is  now 
proposed  to  attend  to  a  class  of  the  same  injuries,  in  which 


*  In  his  Lectures  delivered  at  the  College  of  Surgeons,  M.  Le  Gros  Clark 
makes  the  following  remark,  regarding  hsematuria,  as  it  occurs  in  connection 
with  injuries  of  the  spine  :  *  Of  the  many  cases  I  have  witnessed,  I  have  never 
had  reason  to  suspect  that  nephritis  or  organic  disease  followed.'  Brit.  Med. 
Journ.,  October  3,  1868. 

t  A  somewhat  similar  case  was  reported  briefly  in  the  Times.  A  woman  had 
been  bruised  in  the  loins,  from  the  falling  in  of  the  roof  of  her  dwelling.  She 
claimed  compensation  for  the  injury,  from  her  landlord.  The  medical  witnesses 
on  her  side  gave  evidence  to  the  effect  that  she  was  seriously  ill  from  Bright's 
disease,  and  that  the  disease  was  the  result  of  the  accident  she  had  sustained. 
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blood  becomes  extravasated  in  tbe  vertebral  canal,  the  spinal 
cord  is  compressed,  and  paralysis  ensues.  The  following  case 
will  serve  to  illustrate  and  introduce  the  subject. 

A  female,  aged  sixty,  was  admitted  into  the  Middlesex  Hospital  under  the 
writer's  care,  in  March,  1841.    She  had  fallen  down  a  flight  of  steps  shortly 
before.    Her  back  was  the  pai-t  principally  injured  j  but  no  irregularity  in  the 
line  of  the  spine  could  be  perceived ;  and  although  she  sat  up  for  examination, 
there  was  no  particular  part  at  which  she  felt  greater  weakness  than  in  others. 
Both  upper  extremities,  and  the  right  lower  extremity,  were  deprived  of 
voluntary  motion.    Sensation,  however,  was  nearly  perfect  in  these  members ; 
she  spoke  only  of  a  little  numbness  in  them.    Reflex  movements  could  not 
be  excited  in  the  upper  extremities ;  but  they  were  particularly  lively  in  the 
paralysed  lower  extremity.  Very  slight  causes  brought  them  on.   For  example, 
if  she  spoke  loudly,  or  if  she  sneezed,  the  leg  would  spring  up ;  bending  the 
knee,  and  tossing  the  bed-clothes  up.    And  she  was  evidently  alarmed  at  these 
imaccustomed  movements.  Being  of  a  quick  temper,  and  especially  grieved  at  her 
hands  not  obeying  her  will,  she  not  unfrequently  gave  way  to  violent  passion  ; 
on  these  occasions,  she  would  shake  her  head  vehemently,  and  utter  lamenta- 
tions at  the  top  of  her  voice ;  whilst  thus  exclaiming,  the  leg,  over  which  she 
had  no  control,  would  suddenly  jump  up,  and  that  instantly  silenced  her.  The 
i'oUing  of  tlie  head  here  adverted  to,  was  an  additional  proof  that  the  bones 
and  articulations  of  the  upper  part,  at  least,  of  the  spine,  were  not  seriously 
injured.    The  breathing  was  not  disturbed,  as  might  be  inferred  from  the 
loudness  of  her  voice  referred  to.    At  first,  she  had  retention  of  urine ;  and 
for  a  few  days,  incontinence ;  but  she  soon  afterwards  had  natural  control  over 
the  bladder.    The  action  of  the  bowels  was  regular.    During  the  first  ten 
days,  no  perceptible  change  took  place  ;  but  in  the  following  fortnight,  a  slow 
and  gradual  increase  of  power  over  the  paralysed  limbs  was  observed.  After 
that,  all  progress  seemed  to  cease.    There  being  no  weakness  or  pain  in  the 
spine  to  interfere  with  getting  up,  she  did  not  remain  long  confined  to  bed, 
and  soon  made  attempts  to  walk.    In  these,  it  was  necessary  that  she  should 
be  assisted  by  a  nurse  on  each  side ;  as  owing  to  the  paralysis  of  the  arms,  she 
was  unable  to  use  crutches.    Each  time  the  paralysed  (right)  leg  was  lifted 
from  the  ground  and  advanced,  it  described  a  gyration  in  the  air ;  and  it  was 
too  weak  for  her  to  bear  her  weight  upon  it.    The  way  in  which  the  muscles 
of  the  upper  extremities  regained  some  of  their  power  was  peculiar;  being 
diflferent  in  each.    On  the  right  side,  the  muscles  of  the  upper  arm  became 
stronger,  but  no  improvement  took  place  in  those  of  the  forearm  ;  it  was  the 
converse  on  the  left  side :  the  muscles  of  the  forearm  became  stronger,  but  no 
improvement  took  place  in  those  of  the  upper  arm.   Consequently,  on  the  right 
side,  the  patient  was  able  to  bend  and  extend  the  arm  at  the  elbow,  but  she  was 
imable  to  hold  anything  in  her  hand  ;  while  on  the  left  side,  she  was  able  to 
close  the  fingers  and  hold  an  object,  but  she  could  not  bend  and  extend  the 
arm  at  the  elbow.  Accordingly,  she  contrived  to  make  the  one  supply  the  wants 
of  the  other.    Thus,  when  she  wished  to  take  anything  into  the  left  hand,  she 
employed  the  right  arm  to  lift  it  to  a  proper  level,  or  to  guide  it  according  to 
her  wishes.    She  was  kept  in  the  hospital  for  three  months,  long  after  eveiy 
hope  of  amendment  had  been  abandoned.    The  subsequent  history  of  the  case 
is  not  known. 
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In  seeking  to  account  for  the  paralysis  in  the  above  case,  the  idea  of  its 
having  been  caused  by  fracture  or  dislocation  of  the  spine,  may  be  dismissed. 
Had  either  given  rise  to  it,  the  patient  could  not  have  sat  upright ;  there  would 
have  been  irregularity  in  the  line  of  the  spine ;  the  paralysis  would  have 
included  both  lower  extremities ;  and  motor  power  and  sensation  would  pro- 
bably have  been  lost  conjointly. 

The  next  view  is,  that  a  blood-vessel  had  been  ruptured  by  the  violence ; 
and  that  blood  had  been  extravasated  into  the  vertebral  canal,  compressing  the 
spinal  cord,  and  partially  depriving  it  of  its  functions. 

That,  in  this  case,  the  blood  which  escaped  had  been  poured  into  the  loose 
space  intervening  between  the  osseous  walls  of  the  canal  and  the  theca  spinalis, 
seems  most  probable ;  and  also,  that  the  source  of  the  blood  was  the  venous 
sinuses,  which  line  the  interior  of  the  canal  in  the  form  of  plexuses.  It  is  to 
be  noted  that  in  these  capacious  sinuses  there  are  no  valves ;  and  that  if  one 
branch  of  the  plexuses  be  ruptured,  the  blood  will  flow  unobstructed  from  all 
indiscriminately.  It  is  likewise  to  be  observed  that  the  sinuses  are  subject 
to  the  influences  of  the  acts  of  respiration :  they  will  be  nearly  empty,  in 
inspiration ;  but  over-distended  and  ready  to  burst  in  expiration.  When  a 
person,  therefore,  meets  with  an  accident,  such  as  that  of  falling  downstairs, 
and  some  part  of  the  spine,  most  likely  the  cervical,  is  inordinately  bent  or 
twisted,  it  may  be  understood  that  a  particular  branch  of  the  venous  plexuses 
lying  in  close  proximity  to  the  bony  surface  of  the  vertebral  canal,  where  the 
flexion  is  most  acute,  will  be  liable  to  be  squeezed  and  torn.  Again,  owing  to 
the  bend  of  the  neck  referred  to,  together  with  a  doubling  up  of  the  body,  and 
compression  of  the  chest  in  the  fall,  the  breathing  will  be  interrupted,  or  the  act 
will  be  that  of  expiration  ;  and  as  it  is  during  expiration  that  the  venous 
sinuses  become  overfilled  with  blood,  and  their  coats  overstretched,  it  may  be 
understood  that  the  danger  of  rupture  taking  place  will  be  increased  from 
that  cause. 

As  the  paralysis  was  partial,  three  alone  out  of  the  four  extremities  being 
afl"ected,  and  motor  power  being  the  only  property  lost,  it  may  be  inferred  that, 
if  blood  extravasated  external  to  the  theca  were  the  compressing  agent,  it  had 
been  collected  in  the  canal  in  unequal  quantities  at  diff"erent  parts.  Such  an 
hypothesis  would  explain  how  one  of  the  lower  extremities  escaped  being 
deprived  of  its  motor  power :  for  it  may  be  supposed  that  a  smaller  quantity 
of  blood  had  been  deposited  at  the  part  of  the  cord  with  which  the  nerves  of 
that  extremity  communicate  than  elsewhere.  In  regard  to  the  other  point, 
namely,  that  sensation  was  preserved  while  motion  was  lost,  it  is  a  fact 
generally  observed  in  affections  of  the  spinal  cord,  that  motor  power  is  fre- 
quently destroyed  while  sensation  is  not  affected.  No  more  frequent  example 
can  be  referred  to  than  the  paralysis  which  attends  caries  of  the  vertebrae ;  for 
in  these  cases  sensation  is  rarely  lost.  And  the  diflference,  it  would  appear, 
depends  on  the  seat  of  sensation  in  the  cord  being  placed  more  deeply  and 
securely  than  that  of  motion ;  so  that  a  compressing  force,  or  morbid  influence, 
reaches  the  latter  sooner  than  the  former.  Hence  it  may  be  understood,  that 
if  in  this  case  a  clot  of  blood  were  the  cause  of  the  compression,  the  power  of 
motion  might  be  lost,  independently  of  sensation. 

In  the  narrative  it  is  stated  that  little  or  no  amendment  in  the  paralytic 
symptoms  was  observed  during  the  first  ten  days,  that  in  the  following 
fortnight  the  affected  limbs  increased  perceptibly  in  strength,  but  that  after- 
wards improvement  ceased.     These  phenomena  may  be  explained  on  the 
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supposition  that  the  blood  in  contact  with  the  spinal  sheath  did  not  undergo, 
for  some  time,  any  material  change ;  that  absortion  of  the  fluid  constituents  of 
the  blood  somewhat  later  took  place ;  and  that  then,  from  the  cord  being 
partly  relieved  of  compression,  there  was  a  proportionate  addition  to  the 
strength;  but  that,  at  last,  no  further  reduction  in  the  size  of  the  clots  could 
be  effected — that  the  coagula,  at  one  time  like  jelly,  had  become  indurated  and 
adherent. 

A  question  in  connection  with  these  cases  of  intravertebral 
hsemorrhage  originating  in  injury,  of  great  interest,  but  difficult 
to  answer,  is  this :  Can  it  be  ascertained  during  life,  from  appro- 
priate symptoms,  whether  the  efPused  blood  has  been  derived 
from  a  torn  vessel  without  or  within  the  theca — that  is,  whether 
the  blood  is  situated  outside  or  inside  the  sheath  of  the  cord? 
In  the  case  just  related  it  has  been  considered  that  the  extra- 
vasated  blood  was  situated  between  the  theca  and  the  osseous 
wall  of  the  canal;  but  as  there  was  no  post-mortem  examination 
to  verify  the  opinion,  the  conclusion  must  be  taken  as  uncertain. 
And  the  difficulty  of  replying  to  the  question  arises  from  the 
circumstance  here  indicated,  the  dearth  of  well-observed  cases 
completed  by  including  an  account  of  the  appearances  after 
death.  • 

In  treating  of  the  subject,  M.  Le  Gros  Clark  says:  'Extravasation  of 
blood  within  the  theca  vertebralis  may  occur  without  fracture  ;  but  such 
instances  affording  an  opportunity  of  verifying  the  actual  condition  are  rare. 
I  have  a  memorandum  of  a  remarkable  case  of  this  kind,  which  was  narrated 
to  me,  but  which  1  did  not  see.  A  man  was  struck  violently  on  the  back  with 
a  chain-cable;  there  were  no  immediate  symptoms  of  spinal  injury,  but  a 
paraplegic  condition  soon  supervened,  extending  rapidly  upwards,  and  destroying 
life  by  asphyxia.  The  theca  was  found  distended  with  fluid  blood,  derived 
from  a  ruptured  spinal  artery.'  He  refers  to  another  case :  '  A  man  was 
injured  in  a  collision  in  the  tunnel,  four  or  five  miles  from  Brighton.  He 
walked  this  distance  with  some  difficulty  into  the  town,  and  within  twenty 
hours  became  entirely  paraplegic.  He  recovered  slowly ;  and  after  a  lapse  of 
two  years,  was  able  to  walk  as  well  as  before  the  accident.  One  spot  on  the 
back  was  always  tender,  and  continued  so  still  at  times.  The  analogy  between 
this  case,  and  the  similar  but  fatal  injury  which  I  have  already  mentioned, 
seems  to  point  to  hsemorrhage  as  the  probable  cause  of  the  protracted 
symptoms.'  * 

*  Lectures  at  the  College  of  Surgeons,  reported  in  Brit.  3Ied.  Journ., 
October  3,  1868. 

In  the  Lotidon  Hospital  Reports  two  cases  are  related,  with  interesting 
details,  of  incomplete  paraplegia  from  injury  of  the  spine,  in  both  of  wliich 
the  patients  recovered.  As  the  men  were  able  to  sit  up,  and  attempt  to  walk, 
each  within  a  few  days  from  the  accident,  it  may  be  inferred  that  there  was  no 
breach  in  the  vertebral  column  in  either:  and  that  the  symptoms  depended  on 
intravertebral  hsemorrhage.    Vol.  iii.  pp.  3-34,  336. 
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Inflammation  of  joints  of  the  spine  from  sprain. — One  of  the 
clangers  to  be  aj)prehended  from  a  sprain  in  the  spine  is  that 
inflammation  wiU  spread  from  the  joints,  the  first  recipients 
of  the  injury,  to  the  adjacent  structures,  and  thus  involve  the 
spinal  cord. 

The  observations  about  to  be  made  do  not  apply  to  caries  of 
the  vertebrse;  a  disease  in  which  the  cord  is  frequently  included, 
and  paraplegia  the  result.  Patients  who  have  that  complaint, 
or  their  friends,  generally  attribute  its  commencement  to  a  fall 
or  blow  on  the  back.  But  when  the  history  is  properly  investi- 
gated, it  is  commonly  made  out  satisfactorily  that  the  morbid 
process  had  begun  before  the  accident,  and  that  the  injury  only 
aggravated  and  made  apparent  a  latent  disease.  See  Diseases 
OF  THE  Spine. 

The  subject  now  entered  on  is  not  altogether  easy  to  treat. 
And  a  principal  difficulty  arises  from  the  circumstance  that  in 
accidents  which  are  apparently  alike,  the  events  are  greatly 
varied.  Thus  it  has  been  already  seen  that,  in  sprains  of  an 
apparently  alarming  severity,  in  which  it  was  evident  from  the 
symptoms  that  the  cord  had  participated  in  the  injury,  none  of 
the  serious  results  which  might  have  been  expected  followed 
(Case  2,  p.  359).  On  the  other  hand,  cases  may  be  met  with  occa- 
sionally, in  which  the  original  violence  has  been  comparatively 
slight,  and  disastrous  consequences  have  unexpectedly  ensued. 

The  joints  implicated  in  a  sprain  are  liable  to  be  affected 
with  chronic  inflammation,  and  what  is  then  chiefly  to  be  appre- 
hended is,  that  the  products  will  gain  access  to  the  vertebral 
canal,  and  so  lead  to  destruction  of  the  functions  of  the  spinal 
cord.  In  connection  with  this,  it  may  be  noted  that  an  im- 
portant distinction  exists  between  the  relation  of  the  dura 
mater  of  the  brain  to  the  cranium,  as  contrasted  with  the  re- 
lation of  the  theca  or  dura  mater,  of  the  spinal  cord,  to  the 
inside  of  the  vertebral  canal.  In  the  former,  the  membrane 
being  firmly  adherent  to  the  bone,  serves  the  purpose  of 
periosteum :  whence,  if  the  cranium  be  injured  or  diseased, 
the  dura  mater  will  become  inflamed,  and  that  inflammation 
will  extend  immediately  to  the  brain.  But  in  the  latter,  the 
bony  structures  of  the  walls  of  the  canal  have  a  distinct  and 
appropriate  periosteum ;  the  dura  mater  investing  the  cord  is 
at  a  remote  distance  from  them.  Consequently  there  is  not  the 
same  danger  of  inflammation,  set  up  in  the  parietes  of  the 
canal,  spreading  to  the  cord,  as  in  the  case  of  the  brain. 
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When  joints  of  the  spine  that  have  been  damaged  by  sprain 
are  attacked  by  chronic  inflammation,  they  are  liable  to  follow 
a  course,  first,  of  gradual  swelling  and  induration,  and  then  of 
indolent  suppuration,  like  what  takes  place  in  other  joints. 
The  earliest  symptoms  in  these  cases  of  nerve  affections  may 
be  partial  paralysis,  depending  on  some  of  the  spinal  nerves, 
which  come  out  from  the  canal  at  the  seat  of  disease,  and  are 
involved  in  their  passage  through  the  intervertebral  foramen 
in  the  abscess,  being  deprived  of  their  functions.  Later,  the 
paralysis  may  be  more  general,  including  the  lower  and  per- 
haps also  the  upper  extremities,  thereby  showing  that  the  cord 
has  become  compressed  by  intrusion  of  a  portion  of  the  abscess 
into  the  vertebral  canal ;  in  these  circumstances  irregularities 
and  inequalities  in  regard  to  the  functions  lost  or  retained  in 
the  afflicted  limbs,  will  be  observed.  At  this  stage,  when 
chronic  abscesses  surround  the  diseased  vertebrae,  and  there  is 
accompanying  paralysis,  the  question  may  arise  whether  the 
case  be  not  one  of  caries  of  the  spine.  Doubt  on  that  point 
will  be  removed  when  it  is  perceived  that  there  is  an  absenc  e 
of  angular  deformity  at  the  seat  of  disease.  In  caries  of  the 
vertebrse,  it  is  invariably  the  bodies  and  intervertebral  sub- 
stances which  are  destroyed ;  and  as  the  destruction  of  these 
parts  is  in  fact  an  undermining  of  the  superior  portion  of  the 
i^illar,  that  portion  necessarily  falls  forward.  By  so  doing  a 
prominent  bend  in  the  line  of  the  spinous  processes  is  produced, 
but  such  an  angle  is  not  formed,  however  much  the  lateral 
articulations  are  destroyed.  When  the  abscesses  break,  and 
continue  discharging  pus,  the  prognosis  is  unfavourable.  But 
if  they  be  arrested  while  immature,  anchylosis  of  the  diseased 
articulations  may  take  place  ;  absolute  rest  will  then  be  gained  ; 
resolution  of  the  abscesses  may  be  eff'ected,  and  from  compres- 
sion on  the  cord  being  removed,  its  functions  may  be  restored, 
and  the  patient  will  recover.* 

Latent  breach  of  spine  from  sprain ;  suppuration  in  canal  ; 
subsequent  paralysis. — This  is  not  an  unfit  place  to  introduce 
a  notice  of  certain  injuries  of  the  cervical  region  of  the  spine, 

*  An  interesting  case  of  partial  paralysis,  arising  from  injury  to  the  cervical 
vertebrse,  and  presenting  numerous  different  phases  in  its  course,  is  related  under 
the  head  of  Tivists  of  the  Spine,  by  Mr.  Erichsen.  It  appears  from  the  account 
of  the  condition  of  the  neck,  and  from  the  symptoms,  to  have  been  a  case  of 
the  kind  described  in  the  text.  The  patient  recovered.  On  Railway  Injuries : 
by  John  E.  Erichsen,  p.  86. 
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which  may  be  considered  as  exaggerated  examples  of  sprain. 
They  are  distinguished  by  a  breach  having  occurred  in  the 
column,  and  on  that  account  they  might  be  treated  in  connec- 
tion with  fractures.  But  the  violence  causing  the  breach  re- 
sembles that  by  which  sprain  is  produced ;  the  vertebrse  by 
their  elasticity  recover  their  places,  the  injured  part  can  still 
support  the  weight  of  the  head  erect :  paralysis  occurs,  not, 
however,  from  the  direct  effects  of  the  original  injury — it 
supervenes,  several  days  after  the  accident,  from  suppuration 
in  the  canal,  the  consequence  of  the  lesion. 

The  breach  may  be  presented  in  two  different  forms  :  either 
as  the  effect  of  a  rupture  of  the  connecting  ligaments  of  two 
adjoining  vertebrae,  in  which  the  articulating  surfaces  have 
first  been  divorced,  and  then  have  settled  down  again  into  their 
places ;  or,  as  a  horizontal  fissure  across  the  middle  of  one  of 
the  vertebrse.  In  both  instances  it  may  be  understood  that, 
when  the  disrupted  portions  have  come  back  into  apposition, 
they  will  be  retained  in  situ  by  the  surrounding  muscles. 

A  case  which  illustrates  the  first  kind  of  accident  has  been  recorded  by  Sir 
C.  Bell.  A  man  fell  from  the  shaft  of  his  waggon,  and  pitched  on  the  back  of 
his  neck  and  shoulders,  where  swelling  and  discoloration  soon  afterwards 
appeared.  He  complained  of  stiffness  in  the  back  of  his  neck ;  on  account  of 
which,  leeches  were  applied.  On  the  eighth  day,  he  was  seized  with  a 
succession  of  convulsions,  which  lasted  twelve  hours ;  and  the  struggles  in 
his  delirium  were  so  violent  that  it  required  two  men  to  hold  him.  The 
delirium  continued  with  interruptions.  On  the  twelfth  day,  he  lost  power  over 
one  arm  ;  two  days  later,  he  was  paralysed  in  the  lower  extremities,  but  he 
regained  the  command  over  the  arm ;  on  the  eighteenth  sensation  returned 
in  the  lower  extremities ;  on  the  following  day,  he  died.  It  was  discovered, 
on  dissection,  that  there  was  a  loosening  of  the  connections  of  the  seventh  cer- 
vical vertebra  with  the  first  dorsal ;  and  between  them  there  was  a  considerable 
space,  the  intervertebral  substance  having  been  destroyed.  On  cutting  the 
muscles  at  the  side  of  the  last  cervical  vertebra,  a  little  pus  oozed  out  from 
between  the  bones.  Within  the  spinal  canal,  pus  was  found  to  have  dropped 
down  through  the  whole  length  of  the  sheath,  to  the  cauda  equina.  Outside 
the  spine,  pus  lay  under  the  scapulae ;  in  front,  it  was  bounded  by  the 
oesophagus.* 

Mr.  Simon  has  furnished  a  case  which  illustrates  the  second  form  of  the 
injury.  It  is  given  under  the  title,  '  Latent  Fracture  of  the  Spine  proving  fatal 
by  Suppuration,  within  the  Vertebral  Canal.'  The  details  are  briefly  these. 
A  girl,  in  the  dark,  fell  down  an  embankment,  twelve  feet  high,  and 
injured  her  neck.  She  afterwards  walked  three  miles.  For  eleven  days  she 
continued  at  her  occupation.  On  the  fifteenth,  she  applied  for  admission  into 
St.  Thomas's  Hospital,  on  account  of  severe  pain  in  her  neck.  No  irregularity 
in  the  spine  could  be  detected.    There  was  no  ansesthesia  or  paralysis.  Her 
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complaints  of  pain  and  tenderness  were  vague  :  she  spoke  chiefly  of  suffering 
between  the  shoulders ;  and  turning  round  into  the  prone  position  in  bed  was 
done  slowly,  stiffly,  and  with  cries.  Early  on  the  following  day  she  complained 
of  numbness  and  twitching  in  her  limbs,  especially  the  lower ;  and  in  the 
evening,  voluntary  motion  was  quite  lost  in  the  legs,  and  almost  in  the  arms ; 
sensation  also  was  very  much  impaired  in  both.  High  fever,  with  delirium 
and  tympanitic  distension  of  the  abdomen,  accompanied  the  last-mentioned 
svmptoms.  She  died  on  the  third  day  after  admission,  or  eighteenth  after 
the  fall. 

'  On  examination  thirty  hours  after  death,  a  horizontal  line  of  fracture  was 
found  traversing  the  body  of  the  seventh  cervical  vertebra,  just  above  its 
inferior  .surface.  Beyond  a  very  little  gaping  in  front,  which  would  allow  the 
edge  of  a  scalpel  to  be  insinuated  flatly  between  the  fragments,  there  was  not 
the  slightest  displacement ;  and  the  posterior  common  ligament  was  untorn. 
The  vertebral  canal  contained  between  its  osseous  walls  and  the  dura  mater  a 
large  quantity  of  pus,  which,  from  two  inches  below  the  foramen  magnum, 
descended  the  whole  length  of  the  cord.  At  the  several  intervertebral  holes, 
it  had  crept  somewhat  along  the  issuing  nerve-sheaths,  and  between  the  first 
and  second  dorsal  vertebra  had  actually  emerged,  following  the  subdivision  of 
the  first  dorsal  nerve,  so  as  to  spread  among  exterior  parts.  These  burrowings 
of  matter  were  cut  into  before  the  canal  was  opened.  .  .  .  The  outer  surface  of 
the  dura  mater  was  roughened  by  inflammatory  deposits;  but  none  were  found 
within  it ;  nor  was  there  any  softening,  or  microscopical  change  in  the  structure 
of  the  spinal  cord.    No  other  disease  was  discovered  in  the  body.'  ' 

Concussion  of  the  spinal  cord. — High  authority  sanctions  the 
•use  of  the  term  '  concussion '  of  the  spinal  cord,  to  indicate  an 
injury  of  the  back,  followed  by  paraplegia.f 

The  word  is  intended  to  express  a  certain  effect  produced 
upon  the  cord  by  violence,  which  reaches  it  directly.  The 
injuries  that  have  hitherto  engaged  our  attention  have  arrived 
at  the  cord  indirectly ;  that  is,  the  functions  have  been  de- 
stroyed or  impaired  through  injuries  which  have  originated  in 
structures  adjoining,  but  external  to,  the  spinal  sheath.  In 
concussion,  the  inmost  recess  is  penetrated  at  once,  and  the 


*  Trans.  Pathol.  Soc.  vol.  vi.,  p.  42. 

Further  on,  a  case  will  be  noticed  in  which  the  atlas  had  been  fractured 
transversely  near  its  middle,  and  in  which  the  anterior  segment,  including  the 
.articular  surfaces  in  relation  to  the  occiput  and  the  atlas,  and  carrying  off  with 
it  the  processus  dentatus  of  the  axis,  had  been  dislocated  extensively  forward  ; 
no  suppuration,  and  no  paralysis  followed :  the  patient  lived  about  a  twelve- 
month. During  life,  the  nature  of  the  injury  was  unsuspected ;  it  might  well 
have  been  taken  for  sprain. 

t  Treatise  on  Dislocations  attd  Fractures ;  by  Sir  A.  Cooper ;  edited  by  Mr. 
B.  Cooper,  p.  526. 

'  Concussion  of  the  spine,'  often  used,  is  objectionable  as  a  title.  We  do  not 
epeak  of  concussion  of  the  skull. 
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organic  changes  connected  with  the  cord  commence  and  finish 
within  the  sheath.  That  sheath,  continuous  with  the  cerebral 
dnra  mater,  forms  along  with  it  the  boundary  of  the  large 
cavity  that  contains  both  brain  and  spinal  cord.  Accordingly, 
there  is  this  difference  between  the  first  class  of  injuries  and 
concussion,  namely :  that  in  the  former  the  sheath  or  dura 
mater  of  the  spine  forms  a  defensive  barrier,  more  or  less 
effectual,  between  the  primarily-injured  structures  and  the 
cavity  common  to  the  brain  and  cord  ;  while  in  concussion,  the 
morbid  processes  are  conducted  from  first  to  last  in  the  interior 
of  that  cavity. 

The  term  'concussion,'  as  applied  to  the  spinal  cord,  has 
obviously  been  derived  from  a  supposed  analogy  between  the 
injuries  occtirring  to  it  and  to  its  kindred  organ  the  brain. 
When  a  man's  skull  is  beaten  in  and  a  fragment  is  depressed, 
or  when  a  torn  artery  throws  out  blood  which  coagulates  and 
produces  pressure  on  the  brain,  paralysis  of  one  side  of  the 
body  ensues :  the  surgeon  elevates  the  depressed  fragment, 
or  exposes  and  washes  away  the  coagulum,  and  forthwith,  in 
favourable  cases,  the  paralysis  disappears.  So  when  the  spine 
is  fractured,  and  displacement  of  the  fragments  takes  place,  the 
end  of  one  of  the  portions  presses  upon  the  cord,  and  it  is  con- 
ceived that  the  paraplegia  resulting  from  the  accident  must  be 
owing  to  that  compression.  But  certain  cases  of  injury  of  the 
back  are  met  with  in  which  paraplegia  has  directly  or  shortly 
afterwards  occurred,  and  in  which,  upon  examination  of  the 
spine  after  death,  no  fracture,  displacement,  extravasated  blood, 
or  anything  capable  of  compressing  the  cord,  can  be  discovered. 
The  explanation  therefore  given  is,  that  the  spinal  cord  had 
been  damaged  by  concussion. 

The  following  case  has  been  just  recently  reported  in  one  of 
the  journals. 

A  man  fell  from  a  railway  van,  and  lighted  on  his  head  and  shoulders. 
Instant  paralysis  of  both  upper  and  lower  extremities  was  the  consequence ; 
and  the  breathing  was  diaphragmatic.  He  lived  only  for  about  sixty  hours. 
On  examination,  neither  fracture  nor  dislocation  was  found  in  any  part  of  the 
spine;  nor  was  blood  eftused  in  the  canal.  But  on  making  a  section  of 
the  cord,  opposite  the  third  and  fourth  cervical  vertebrfe,  a  clot  of  blood  was 
found  lying  in  its  centre.* 

From  the  remarks  appended  to  the  case  by  the  narrator,  it  is 


*  Brit.  Med.  Jour.,  April  24,  1869. 
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obvious  that  he  had  no  doubt  of  its  having  been  a  case  of  con- 
cussion, and  it  would  seem  that  the  same  opinion  Avould  be  held 
generally.  But  it  is  evident  that  the  lesion  in  the  cord  admitted 
of  being  satisfactorily  accounted  for  otherwise.  It  does  not 
appear  improbable  that  a  sudden,  violent,  and  extreme  bend  or 
twist  of  the  flexible  cervical  region  of  the  spine,  should  have 
been  caused  by  a  fall  headlong  from  a  height;  or  that,  with  that 
excessive  bending  of  the  spine,  the  cervical  enlargement  of  the 
cord  should  have  been  bent  likewise ;  or  that  in  that  sharp,  acute, 
abrupt  flexion  of  the  cord,  a  blood-vessel  should  have  been  rup- 
tured in  its  interior,  and  a  clot  of  blood  be  deposited.  In  two  of 
the  cases  mentioned  on  p.  359,  under  the  head  of  Sprains  of 
the  Neck,  the  violence  of  the  bend  or  jolt  could  not  have  been 
so  great  as  in  the  supposed  case  of  concussion  now  referred  to  : 
yet  from  the  paralytic  symptoms  immediately  attending  the  in- 
juries in  both,  it  was  clear  that  the  cord  had  been  damaged, 
though  slightly  and  transiently.  It  may  be  inferred,  thei-efore, 
that  the  accidents  were  essentially  alike,  though  the  lesion  and 
its  efiects  in  the  one,  were  much  severer  than  in  the  others. 

The  question  of '  concussion  of  the  spinal  cord,'  and  of  its 
phenomena  generally,  has  excited  more  lively  interest  in  the 
minds  of  surgeons,  and  even  among  the  public  generally  of  late 
years,  than  formerly ;  and  that  has  obviously  arisen  from  the 
frequent  occasions  in  which  it  is  prominently  brought  forward, 
in  courts  of  justice,  as  the  source  of  numerous  formidable  evils 
that  result  from  accidents  in  railway  collisions.*  It  is  impor- 
tant, therefore,  to  endeavour  to  understand  the  precise  nature  of 
the  injury  so  designated. 

Why  the  term  '  concussion  '  should  have  been  applied  to  an 
injury  of  the  brain,  is  not  difficult  to  comprehend  ;  but  the  same 
cannot  be  said  in  reference  to  the  spinal  cord. 

As  the  cranium  is  a  hollow  sphere,  the  parietes  of  which  are 
dense  and  elastic,  it  may  be  readily  understood  that,  if  smartly 
struck  at  any  part,  the  blow  will  cause  a  vibration  to  run  through 
its  walls  in  every  direction.  The  vibration  may  travel  in  some 
of  these  lines  of  direction  more  readily  than  in  others  ;  but  as 
no  dampers  are  interposed  anywhere,  the  shake,  or  concussion, 


*  The  total  sum  paid,  in  1867,  as  compensation  for  personal  injuries,  by  the 
railway  companies  of  the  kingdom,  was  347,000/.  One  company  alone  paid 
86,000^.  The  number  of  travellers,  that  year,  was  287,000,000 ;  of  killed  19  ; 
of  injured  038.    (Newspaper  Fai-agraph.^ 
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will  be  general.  Again,  the  brain  completely  fills  the  cranial 
cavity,  fitting  closely  into  all  the  hollows  and  sinuosities.  But 
from  being  of  a  pulpy  or  doughy  consistence,  and  withal  inelastic, 
it  is  incapable  of  vibrating  in  harmony  with  the  bony  case  sur- 
rounding it.  Hence,  when  the  skull  is  set  vibrating,  it  is  obvious 
that  the  vibrations  will  inflict  a  succession  of  blows  on  the 
brain.  These  will  vary  in  force  in  difierent  cases,  but  they  will 
follow  in  rapid  sequence ;  and  the  multiplication  of  them, 
even  when  comparatively  weak,  will  be  injurious  to  the  delicate 
textures  of  the  brain. 

In  the  vertebral  column,  on  the  other  hand,  the  structure  both 
of  the  containing  and  contained  parts  is  of  an  entirely  different 
character.  The  spine  is  a  long,  flexible,  tubular  cylinder, 
divided  into  numerous  segments.  Between  each  two  bones,  a 
damper,  in  the  form  of  an  intervertebral  substance,  is  inserted ; 
and  the  layers  of  muscles  clothing  the  spine  also  intercept 
vibrations.  Again,  instead  of  the  spinal  cord  being  in  direct 
apposition  to  the  osseous  walls  of  the  vertebral  canal,  like  the 
brain  in  relation  to  the  cranium,  it  occupies  the  centre  of  that 
roomy  chamber,  and  is  at  a  considerable  distance  from  them. 
Moreover,  except  at  the  foramen  magnum,  the  dura  mater  of  the 
cord  (theca)  has  no  attachments  to  the  sides  of  the  canal  but 
what  it  forms  at  the  intervertebral  foramina,  through  the 
sheaths  of  the  spinal  nerves ;  and  it  invests  the  cord  quite  loosely 
in  its  whole  length.  Accordingly,  even  if  the  spine  did  vibrate, 
there  would  be  no  connecting  medium  capable  of  conducting  the 
vibrations  to  the  cord. 

Hence  it  may  be  seen  that  the  effect  of  an  injury  to  the  head, 
as  relates  to  the  brain,  differs  from  that  of  an  injury  to  the 
spine,  as  relates  to  the  cord.  In  the  one,  the  skull  undergoes  a 
general  shake,  and  the  brain  is  correspondingly  concussed.  In 
the  other,  the  violence  falls  with  principal  severity  on  the  most 
flexible,  weak,  or  exposed  part  of  the  spine,  according  to  the 
direction  it  takes  ;  and  the  damage  to  the  cord  is  local,  con- 
trasted with  general. 

Applying  these  observations  to  the  effects  produced  on  the 
nervous  system  by  the  injuries  chiefly  characteristic  of  serious 
railway  accidents,  it  does  not  appear  that  the  term  '  concussion 
of  the  spine,'  so  often  used  in  connection  with  them,  has  been 
well  chosen.  It  ought  to  have  been  of  more  comprehensive 
signification.  When  a  person  is  involved  in  a  dangerous 
railway  collision — in  which  the  train  pursuing  its  lightning 
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course,  has  been  instantly  arrested — tlie  whole  body  is  in  a  con- 
cussion. If  any  part  deserves  to  be  singled  out  from  the  rest 
as  especially  exposed  to  have  its  functions  greatly  deranged,  it 
will  be  the  brain.  The  neck  of  a  man  represents  a  stem  on 
which  the  head  is  placed ;  and  it  is  a  particularly  flexible  stem 
for  so  great  a  weight  to  be  put  upon  it.  Accordingly,  when  the 
train's  career  is  suddenly  stopped,  and  the  carriages  bound  and 
rebound,  and  jump  up,  and  fall  again,  the  head  is  beyond  the 
patient's  power  of  controlling — it  swings  in  different  directions, 
and  is  painfully  jerked  to  and  fro.  He  may  have  escaped  actual 
concussion  of  the  brain ;  there  may  not  even  be  found  a  bruise 
upon  his  head ;  and  after  a  little  time — spent,  it  may  be  supposed, 
in  the  circulation  becoming  restored  to  its  equilibrium — he  may 
be  able  to  '  shake  himself  up,'  walk  about,  and  resume  his  journey. 
Yet  no  one  will  be  surprised  to  find  that  lasting  injurious 
effects  have  been  produced  on  his  brain  by  the  accident.  But 
the  head,  and  the  cervical  portion  of  the  spine  concerned  with 
it,  are  not  the  only  parts  that  require  additional  mention.  It 
cannot  be  forgotten  that  the  viscera  both  of  the  thorax  and 
abdomen  partake  each  more  or  less  the  character  of  '  floating ; ' 
that  they  are  suspended  at  their  roots  by  ligaments,  or  their 
equivalents  ;  and  that  within  the  folds  of  the  serous  membranes 
which  form  these  connections,  not  only  blood-vessels  and  ab- 
sorbents, but  nerves,  particularly  of  the  sympathetic  system, 
are  enclosed.  When  the  body  is  jolted,  jarred,  and  shaken,  in 
the  violent  manner  described  above,  it  is  self-evident  that  the 
viscera  will  be  stirred  and  jolted  likewise ;  that  their  internal 
structure  will  be  subject  to  be  bruised  or  lacerated,  giving  rise 
to  ecchymosis ;  and  that  the  nerves  on  their  passage  may  be 
stretched,  torn,  or  otherwise  injured.  Thus  all  the  great  con- 
stituent parts  of  the  nervous  system— brain,  spinal  cord,  and 
sympathetic  system — are  included  in  the  common  risk  of  the 
catastrophe.  And  the  account  would  be  incomplete,  if  the 
influences  of  mental  shock — that  of  fright  and  of  witnessing 
appalling  spectacles — were  neglected.* 

Progressive  paraplegia ;  chronic  degeneration  of  cord  ;  result- 
ing from  injury  of  the  spine. — A  chronic  disease  of  the  spinal 
cord,  which  ends  in  partial  destruction  of  its  substance  by 
degeneration,  and  during  its  gradual  course  is  attended  by  slowly 

*  See  a  series  of  valuable  communications,  'On  Cases  of  Injuiy  from 
Eiiilway  Accidents— their  influence  upon  the  Nervous  System,  and  results  j' 
by  Dr.  Buzzard.    Lancet,  vol.  i.  1867,  p.  389. 
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progressive  paraplegia,  has  long  been  known  as  an  idiopathic 
affection.  Of  late  years,  the  same  disease  has  been  represented 
as  a  sequel  of  what  is  called  '  concussion  of  the  spine.'  It 
has  therefore  a  claim  to  be  considered  in  this  place. 

The  most  eligible  way,  it  appears,  of  treating  this  subject 
will  be  to  illustrate  the  disease  and  its  phenomena  by  the  narra- 
tive of  a  properly  completed  case  ;  that  is,  one  in  which  an 
account  of  the  post-mortem  appearances  is  included.  Cases  of 
that  kind  are  singularly  rare.  In  the  newspapers,  one  reads 
almost  daily  of  persons  being  brought  into  courts  of  justice — 
lamentable  spectacles,  lying  in  litters,  at  the  threshold  of  death's 
gate — plaintiffs  claiming  pecuniary  compensation  for  personal 
injuries  in  railway  collisions.  But  the  number  of  deaths  among 
such  persons  must  be  few ;  otherwise  it  cannot  be  understood 
how  the  scarcity  should  be  so  great  of  cases  in  which  the  results 
of  dissections  have  been  reported.  One  complete  case  alone,  of 
that  kind,  is  known  to  the  writer.  It  is  that  of  a  patient  who 
had  been  under  the  care  of  Mr.  Gore,  of  Bath ;  but  whose  case 
was  related  originally  by  Dr.  J.  Lockhart  Clarke,  to  whom  the 
spinal  cord  had  been  sent  for  examination.*  The  case  was 
afterwards  introduced,  with  additional  details,  into  his  work  on 
Bailway  Injuries,  by  Mr.  Erichsen.f  Lastly,  Mr.  Le  Gros 
Clark  has  published  an  account  of  it,  illustrated  by  a  woodcut, 
in  his  Lectures  at  the  College  of  Surgeons.  J 

In  the  account  of  the  case  which  follows,  the  writer  has 
availed  himself  of  the  descriptions  given  by  the  different 
authors  just  named.  But  it  has  to  be  premised  that,  as  the 
patient  did  not  come  under  Mr.  Gore's  observation  till  a  year 
had  expired  from  the  accident,  and  then  visited  him  only  at 
intervals,  the  early  history  especially  is  imperfect. 

A  gentleman,  aged  forty-eight,  met  with  a  shock  in  a  railway  collision,  hut 
he  received  no  woimd  or  bruise ;  and  only  complained  of  a  paiu  in  his  back  ; 
he  walked  from  the  train  to  a  station  close  at  hand.    Being  a  man  of  ac- 


*  See  'Report  on  a  Specimen  of  Disease  of  the  Brain  and  Spinal  Cord, 
consequent  on  a  Railway  Collision ; '  by  Dr.  J.  Lockhart  Clarke.  Trans.  Pathol. 
Sac,  vol.  xvii.  p.  20. 

t  '  The  only  case  on  record  with  which  I  am  acquainted,  in  which  a  post- 
mortem examination  has  been  made  of  a  person  who  had  actually  died  from 
the  remote  effects  of  concussion  of  the  spine  from  a  railway  collision,  is  one 
that  has  very  recently  been  related,  and  the  parts  exhibited  to  the  Pathological 
Society  by  Dr.  Lockhart  Clarke.'    On  Kaihvay  Injuries,  p.  113. 

X  British  Medical  Journal,  October  3,  1868. 
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tive  habits,  he  made  every  effort  to  get  about  in  his  business  ;  and  did  so  for 
a  short  time,  though  with  much  distress.  Numbness  and  a  want  of  power  in 
the  lower  limbs  gradual^  came  on,  and  he  became  disabled ;  but  the  precise  time 
when  the  paralytic  symptoms  appeared  could  not  be  stated,  it  being  known  only 
that  it  was  less  than  a  year  from  the  time  of  the  occurrence  of  the  accident.  He 
had  previously  suffered  vaguely  with  pains  down  the  back  and  in  the  head, 
though  not  of  a  very  acute  kind.  There  was  great  sensitiveness  to  external 
impressions,  so  that  a  shock  against  a  table  caused  distress.  He  gi-adually, 
though  very  slowly,  failed  in  every  respect  as  to  mind  and  body — not  however 
losing  his  intellect.  He  became  unable  to  walk  with  steadiness  and  firmness  ; 
the  semi-paralytic  state  was  somewhat  like  that  of  partial  intoxication ;  but 
there  was  little,  if  any,  jerking  or  twitching.  Before  his  death,  which  was  clearly 
hastened  (say  three  months),  by  an  accidental  fall,  he  could  barely  walk  with 
the  aid  of  two  sticks ;  and  he  was  for  the  last  month  confined  to  bed.  In  the 
latter  part  of  his  illness,  some  weakness  of  the  upper  extremities  became 
apparent ;  so  that,  if  the  patient  was  off"  his  guard,  a  glass  would  slip  from  his 
fingers.  There  was  not  any  marked  rigidity  of  the  spine,  or  convulsive  move- 
ments. Until  about  eighteen  months  before  his  death,  there  was  no  paralysis 
of  the  sphincter  of  the  bladder ;  then  the  urine  became  pale  and  alkaline,  with 
muco-purulent  deposits.    He  lived  after  the  accident  three  and  a  half  years. 

In  the  brain,  there  was  general,  but  slight  opacity  of  the  arachnoid  mem- 
brane, and  sub-arachnoid  effusion.  The  cortical  substance  was  soft  and 
pallid,  particularly  at  the  inferior  surfaces  of  the  anterior  lobes.  Dr.  Clarke's 
report  of  his  examination  of  the  spinal  cord  is  as  follows :  '  I  found,'  he  says, 
'  that  the  membranes  at  some  parts  were  thickened,  and  adherent  at  others  to 
the  surface  of  the  white  columns.  In  the  cord  itself,  one  of  the  most  striking 
changes  consisted  in  a  diminution  of  the  antero-posterior  diameter,  which,  in  many 
places,  was  not  more  than  equal  to  half  the  transverse.  This  was  particularly 
the  case  in  the  upper  portion  of  the  cervical  enlargement,  where  the  cord  was 
consequently  much  flattened  from  behind  forward.  On  making  sections  I  was 
surprised  to  find  that  of  all  the  white  columns,  the  2^osteno7-  were  exclusively  the 
seat  of  disease.  These  columns  were  darker,  browner,  denser,  and  more  opaque 
than  the  antero-lateral ;  and  when  they  were  examined,  both  transversely  and 
longitudinally,  in  thin  preparations  under  the  microscope,  this  appearance  was 
found  to  be  due  to  a  multitude  of  compound  granular  corpuscles  and  isolated 
granules,  and  to  an  exuberance  of  wavy  fibrous  tissue,  disposed  in  a  longitudinal 
direction.  It  was  very  evident  that  many  of  the  nerve-fibres  had  been  replaced 
by  this  tissue  ;  and  that  at  certain  spots  or  tracts,  which  were  more  transparent 
than  others,  especially  along  the  sides  of  the  posterior  median  fissures,  they 
had  wholly  disappeared.  Corpora  amylacea,  also,  were  thickly  interspersed 
through  the  same  columns  ;  particularly  near  the  central  line.  The  extremities 
of  the  posterior  horns  contained  an  abundance  of  isolated  granules,  like  those 
in  the  columns;  and  in  some  sections,  the  transverse  commissure  was  somewhat 
damaged  by  disintegration.  The  anterior  cornua  were  decidedly  smaller  than 
natural,  and  altered  in  shape,  but  no  change  in  structure  was  observed.'  * 


*  An  interesting  point  is  omitted  in  the  case ;  it  is  not  stated  whether  the 
patient  retained  sensation  through  his  whole  illness,  or  not.  In  1840,  a  case  of 
idiopathic  progressive  paraplegia  was  communicated  to  the  Medico-Chirurgical 
Society,  by  Mr.  Stanley ;  in  which  the  most  remarkable  morbid  change  found 
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Tlie  first  remark  which  the  reading  of  the  above  case  sug- 
gests, is  concerning  the  disproportion  that  appears  between  the 
slight  injury  sustained  bj  the  patient  and  the  magnitude  of 
the  results,  occupying  three  and  a  half  years  in  coming  to  an 
end.  From  progressive  paraplegia,  and  a  morbid  condition  of 
the  spinal  cord,  identical  with  what  have  been  described  in  the 
case,  being  known  to  originate  independently  of  injury  of  any 
kind,  the  question  forces  itself  upon  us — was  the  shock  in  the 
railway  accident,  a  cause,  or  a  coincidence  ?  This  doubt  would 
not  have  been  expressed  if  Mr.  Gore  had  been  in  attendance  on 
the  gentleman  at  first ;  but,  according  to  the  narrative,  he  did 
not  see  him  till  a  year  after  the  accident. 

But  granting  for  argument's  sake,  that  a  shock,  analogous  to 
concussion  of  the  brain,  had  really  been  received,  the  question 
may  be  asked :  how  would  that  assist  in  accounting  for  the 
peculiar  morbid  change  found  in  the  cord,  on  dissection  ?  The 
concussion  would  be  followed  by  inflammation.  But  that  in- 
flammation would  be  general :  it  would  extend  over  the  whole 
surface,  and  enter  into  the  deep  structures  of  the  cord,  including 
every  column  equally.  The  organic  change,  however,  is  not 
general,  but  partial :  it  is  confined  to  the  posterior  columns. 
How,  then,  is  that  selection  or  limitation  to  be  explained  ? 

Another  objection  presents  itself.  According  to  modem 
views  of  pathology,  the  morbid  action  concerned  in  producing 
granular  degeneration  of  the  tissues  is  distinct  from  inflamma- 
tion. The  process  is  seen  in  operation  in  fatty  degeneration  of 
the  muscular  substance  of  the  heart,  in  the  formation  of  the 
arcus  senilis,  in  the  production  of  atheroma  in  the  arteries,  &c. ; 
and  in  none  of  these  instances  is  the  degeneration  preceded  by 
inflammation.  It  may  be  argued,  therefore,  that  the  organic 
changes  in  the  columns  of  the  spinal  cord,  consisting  of  degene- 


on  dissection,  was  disorganisation  of  the  posterior  columns  of  the  cord.  Shortly 
afterwards,  Dr.  Webster  communicated  a  case  in  which  the  same  morbid 
condition  was  discovered.    In  the  first  period  of  three,  and  in  the 

second,  one  of  two  and  a  quarter  years  elapsed,  before  the  loss  of  power  in  the 
limbs  was  complete.  But  in  neither  was  sensation  destroyed.  And  the  prin- 
cipal object  of  both  authors  was  to  direct  attention  to  the  latter  point;  as  it 
was  then  thought  to  be  at  variance  with  the  generally  received  opinions  of 
physiologists,  namely,  that  sensation  was  the  property  of  the  posterior  columns. 
Six  years  before  the  first  communication,  Sir  Charles  Bell  had  shown  that 
sensation  did  not  depend  on  those,  but  on  the  lateral  columns,  of  the  cord ;  and 
that  view  has  been  abundantly  confirmed  by  subsequent  researches.  Phil, 
Trans.,  1834-1835. 
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ration  of  the  nerve-fibres,  depend  on  some  cause,  not  hitherto 
ascertained,  different  from  inflammation  ;  and  that  accordingly 
their  connection  with  concussion  of  the  cord  is  merely  hypo- 
thetical. 

On  the  whole,  it  may  be  affirmed,  that  what  is  most  wanted 
for  the  better  understanding  of  those  cases  commonly  known 
under  the  title  of  '  concussion  of  the  spine,'  is  a  greatly  enlarged 
number  of  post-mortem  examinations.  Hitherto  our  experience 
has  been  derived  almost  wholly  from  litigated  cases,  deformed 
by  contradictory  statements  and  opinions ;  and  the  verdicts  of 
juries  have  stood  in  the  place  of  post-mortem  reports.* 

Fracture  of  dorsal  spine;  paraplegia;  recovery.  Relapse  in 
thirteen  years  as  progressive  paraplegia.  Death  in  five  years. — 
The  following  ease,  in  its  principal  circumstances,  is  singular ; 
it  is  introduced  here  as  bearing  on  the  subject  of  '  progressive 
paraplegia,'  connected  with  injury. 

H.  P.,  aged  forty-four,  a  shoemaker,  was  admitted  into  the  Middlesex 
Hospital,  under  the  writer's  care,  in  May  1849,  with  paraplegia,  and  bed-sores. 
Twenty  years  before  he  had  fallen  from  a  second-floor  window  in  Edinburgh, 
and  was  carried  insensible  to  the  Infirmary.  On  the  following  day  consciousness 
returned  ;  and  he  then  found  that  his  back  had  been  broken  near  the  middle, 
and  that  he  had  lost  the  power  of  motion  and  sensation  in  both  lower 
extremities.  Blood  in  clots  was  mixed  with  the  urine ;  and  the  bladder  had  to 
be  washed  out  with  warm  water.  He  began  in  two  months  to  void  his  urine 
without  assistance,  and  to  regain  some  power  over  his  limbs.  Issues  were 
applied  near  the  seat  of  injury.  In  four  months,  having  recovered  the  power 
of  walking,  he  was  discharged  from  the  Infirmary ;  and  shortly  afterwards 
returned  to  his  work.  The  only  remains  of  the  paralysis  at  that  time  was 
defective  sensation  in  a  small  part  of  the  right  leg.  Diuing  the  seven  years 
following,  he  was  uninterruptedly  well,  and  led  an  active  life — occasionally 
travelling  abroad  on  business.  He  then  had  a  fever,  which  he  ascribed  to 
catching  cold  on  a  diligence.    Twelve  months  afterwards,  he  had  pain  at  the 


*  There  has  been  recently  communicated  to  the  Medico-Chirurgical  Society, 
a  case  of  concussion-lesion.  A  man  fell  from  the  top  of  a  hayrick,  and  had 
partial  paraplegia,  loss  of  motor  power,  without  that  of  sensation.  He  lived 
six  months.  On  his  death,  the  medulla  oblongata  and  spinal  cord  were 
examined  under  the  microscope.  Extensive  granular  degeneration  was  chiefly 
found ;  the  structural  changes  by  which  are  represented  in  twenty-one  figures. 
It  is  remarkable  that,  notwithstanding  the  great  amount  of  disorganisation,  the 
patient  gradually  recovered  the  power  over  some  of  the  limbs  that  had  been 
paralysed,  and  he  retained  sensation  unimpaired  to  the  last.  The  case  was, 
therefore,  not  one  of  'progressive  paraplegia,'  to  be  referred  to  in  the  text. 
'  On  a  Case  of  Concussion-Lesion,  with  extensive  Secondary  Degeneration  ot 
Spinal  Cord,  followed  by  general  Muscular  Atrophy ; '  by  H.  Charlton  Bastian, 
M.A.,  M.D.,  Lmid.  Med.-Chir.  Trans.,  vol.  1.  p.  499. 
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seat  of  iBjury  in  the  back ;  and  the  surgeon  who  had  attended  him  formerly 
advised  him  to  renew  the  issue  there.  Again,  for  five  years,  he  remained  in 
perfectly  good  health.  It  being  now  thirteen  years  since  he  met  with  the 
accident,  a  serious  change  in  his  condition  commenced.  His  legs  then  began 
to  be  weak  under  him ;  and  he  dragged  them  heavily  as  he  walked.  The 
feebleness  of  the  limbs  gradually  and  slowly  increased;  so  that  having  been 
able,  at  first,  to  get  about  with  one,  he  was  soon  obliged  to  use  two  sticks,  and 
afterwards  crutches.  In  five  years,  he  was  so  incapacitated  that  he  took  to  his 
bed,  and  remained  there  for  two  years  before  his  admission.  When  bed-ridden, 
both  motor  power  and  sensation  were  quite  lost  in  the  lower  extremities ;  he 
was  unable  to  retain  either  the  faeces  or  urine ;  and  extensive  sores  formed  on 
the  hips.  During  the  whole  progress  of  the  paralysis,  his  lower  limbs  were 
frequently  disturbed  with  convulsive  startings,  brought  on  without  perceptible 
cause ;  and  for  the  last  six  months,  the  legs  were  closely  bent  on  the  thighs, 
and  the  knees  drawn  up  to  the  abdomen. 

His  admission  into  the  hospital  was  twenty  years  after  the  fracture  of  the 
spine,  and  seven  after  the  relapse,  or  commencement  of  the  progressive 
paraplegia.  A  slight  incurvation  of  the  column  forward,  and  faint  indication 
of  an  angle  about  the  fifth  or  sixth  dorsal  vertebra  were  observed  ;  but,  owing 
perhaps  to  an  oedemacous  condition  of  the  skin  generally,  no  unevenness  in 
the  spinous,  or  other  processes  could  be  detected.  He  did  not  complain  of 
pain,  and  bore  strong  pressure  and  percussion  along  the  column  without 
suffering.  Paralysis  was  complete  in  all  the  parts  below  the  level  of  the 
umbilicus,  both  as  to  motor  power  and  sensation.  As  stated  before,  his  legs 
were  rigidly  bent,  and  the  knees  drawn  close  to  the  body,  and  he  had  no 
voluntary  power  whatever  in  them ;  but  they  were  subject  to  slight  reflex 
actions.  Sensation  was  absolutely  lost ;  but  a  source  of  deception  was  observed ; 
that  is,  when  blindfolded,  and  one  of  his  legs  was  pricked,  he  was  able  to 
distinguish  which  was  touched ;  it  was  found,  however,  that  this  was  owing 
to  the  leg  experimented  on  starting  each  time,  and  communicating  ajar  to  the 
corresponding  side  of  his  body.  There  was  incessant  dribbling  of  the  urine, 
and  the  faeces  passed  involuntarily.  An  extensive  sore  was  situated  over  the 
sacrum,  a  portion  of  which  was  denuded  and  black ;  and  there  were  sores  like- 
wise over  the  ischia  and  trochanters ;  in  all,  the  surfaces  were  foul  and  sloughy, 
and  of  great  depth ;  but  quite  painless,  as  shown  by  the  patient  being  uncon- 
scious when  strong  caustics  were  applied. 

By  giving  generous  diet,  with  abundant  stimulants,  assisted  by  quinine  and 
opium,  the  patient,  who  had  been  in  a  reductd  condition,  rapidly  gained 
considerable  strength.  He  was  put  upon  a  water-bed  at  first,  and  latterly  on 
a  spring-bed.  The  dressing  to  the  bed-sores  was  chiefly  balsam  of  Peru.  It 
was  an  interesting  fact  that  the  deeply  excavated  sores  soon  lost  their  foul 
surfaces,  threw  out  laudable  pus,  became  filled  with  healthy  gxanulations, 
and  cicatrised  on  a  level  with  the  surrounding  skin,  as  quickly  as  was  ever 
witnessed  in  patients  of  the  soimdest  constitution.  The  only  part  where  the 
process  of  skinning  failed  was  at  the  centre  of  the  sacrum,  where  the  bone 
was  bare.  The  bowels  were  habitually  costive ;  and  when  that  state  lasttd 
for  some  time,  he  felt  oppressed  in  his  breathing.  He  lived  for  eight  months. 
As  his  end  approached,  he  was  subject  to  profuse  perspirations ;  and  a  singular 
circumstance  was  observed  concerning  them — namely,  that  the  paralysed  parts 
were  not  included :  the  hair  of  his  head  would  be  wet,  as  if  it  had  been  in 
the  sea ;  large  drops  of  sweat  would  be  upon  his  face  j  and  his  shirt  would  be 
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drenched,  as  if  just  out  of  the  wash-tuh ;  yet  not  a  sign  of  moisture  would  be 
visible  on  his  lower  extremities,  or  anywhere  below  the  line  of  the  umbilicus. 
His  death  was  marked  only  by  symptoms  of  extreme  exhaustion. 

Post-mortem  appearances. — Fracture  was  discovered  to  have  taken  place  in 
the  fifth  dorsal  vertebra ;  but  the  union  of  the  fragments  was  so  compact,  or 
the  surfaces  so  much  fused  together,  that  the  lines  denoting  the  original  breach 
were  indistinct,  and  the  fact  was  made  out  chiefly  by  observing  the  relative 
displacements.  The  direction  of  the  fracture,  then,  was  through  the  body, 
between  its  upper  and  middle  thirds ;  and  backwardly,  through  the  arch,  and 
upper  articulating  processes ;  the  superior  fragment  had  been  slightly  thrown 
forward  and  downward  upon  the  inferior ;  so  that  a  moderate  bend,  and  an 
inclination  to  the  left,  were  the  consequences.  The  fourth  vertebra  had  become 
united,  by  anchylosis,  to  the  upper  surface  of  the  superior  fragment ;  and  the 
junction  was  so  close,  that  the  bodies  were  fused,  and  the  intervertebral  foramina 
obliterated.  The  sixth  vertebra  was  not  united  directly  to  the  inferior  frag- 
ment ;  but  bony  outgrowths  had  been  thrown  out  in  front  of  the  respective 
bodies,  like  buttresses,  as  if  to  give  additional  strength  at  the  angle  of  fracture ; 
and  two  adjacent  ribs  were  united,  on  the  right  side,  near  their  articulations, 
close  to  the  seat  of  fracture.  The  vertebral  canal  partook  of  the  incurvation 
caused  by  the  displacement  of  the  fragments ;  but  its  capacity  was  normal, 
and  the  surfaces  even;  a  thin,  dense  osseous  plate,  took  the  place  of  the 
posterior  longitudinal  ligament,  and  lined  the  backs  of  the  bodies  of  the 
vertebrffi,  including  the  intervals  occupied  by  the  intervertebral  substances,  so 
as  to  make  a  continuous  smooth  surface. 

The  spinal  cord  and  sheath  together  were  visibly  collapsed,  at  the  seat  of 
fracture ;  both  as  compared  with  the  magnitude  of  the  canal,  and  the  size  of 
the  cord  above  and  below.  For  an  inch,  some  soft,  apparently  fibrous  matter, 
surrounded  the  sheath  on  the  outside,  without  adhering  to  the  walls  of  the 
canal.  A  portion  of  the  cord,  about  two  and  a  half  inches  in  length,  was  so 
much  disintegrated  that  its  form  and  colour  were  lost ;  and  a  friable,  granular 
material,  easily  broken  down,  and  amorphous  in  appearance,  took  the  place  of 
the  healthy  structure.  The  same  morbid  matter  was  the  medium  of  adhesion 
between  the  remnants  of  the  cord  and  the  meninges.  The  continuity  of  the 
upper  with  the  lower  portions  of  the  cord  was  preserved,  as  it  appeared, 
entirely  by  pia  mater  and  connective  tissue ;  there  being  no  vestige  of  nerve- 
structure  visible  to  the  naked  eye.  All  traces  of  roots  of  nerves  within  the 
theca  were  obliterated.* 


Fractures  and  Dislocations  op  the  Spine. 

Wlien  violence  greater  than  the  spine  is  constructed  to  with- 
stand is  directed  upon  it,  and  it  yields  to  the  force,  the  injury 
almost  invariably  consists  in  mixed  fracture  and  dislocation. 
This  union  of  the  two  is  readily  understood  when  we  take  into 
view  the  irregular  forms  of  the  vertebrae,  and  the  over-lapping 


*  The  preparations  connected  with  this  case  are  contained  in  the  Museum 
of  the  Middlesex  Hospital. 
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of  tlieir  various  processes.  In  the  dorsal  region  the  bones  are 
so  closely  locked,  and  the  processes,  especially  the  spinous,  so 
long  and  overhanging,  that  simple  dislocation  appears  impos- 
sible ;  but  in  the  cervical  and  lumbar  regions,  where  motion  is 
free,  and  the  articular  surfaces  are  either  more  horizontal  than 
vertical,  or  the  processes  stand  out  apart,  a  considerable  amount 
of  dislocation  may  take  place,  accompanied  with  but  little  frac- 
ture. For  example,  a  case  has  been  related  by  Mr.  Holmes,  of 
a  man  struck  on  the  loins  by  a  heavy  log  of  timber ;  the  last 
dorsal  vertebra  had  been  dislocated  from  the  first  lumbar,  with 
laceration  of  the  intervertebral  substance ;  but  the  fracture  of 
the  processes  was  so  inconsiderable,  that  the  fact  of  their  having 
been  crumbled,  rather  than  broken,  might  easily  have  escaped 
notice.* 

And,  practically,  the  question  of  the  proportionate  amount 
of  fracture  compared  with  dislocation,  is  in  most  cases  of  little 
moment.  It  would  be  founding  on  a  false  analogy  to  suppose 
that,  because  it  is  important  in  a  case  of  accident  to  the  hip, 
shoulder,  elbow,  &c.,  to  recognise  distinctly  the  nature  of  the 
injury,  whether  it  be  fracture  or  dislocation,  the  same  thing- 
held  with  regard  to  the  spine.  What  renders  injuries  of  the 
back  of  gravest  interest  to  the  surgeon,  is  the  question  of  the 
condition  of  the  Spinal  Cord  ;  and  that  organ  is  equally  liable 
to  be  crushed,  and  have  its  functions  destroyed,  by  fracture,  or 
by  dislocation.  As  to  the  treatment,  if  reduction  of  the  dis- 
placed bones  be  required,  the  method  of  effecting  it  will  be  the 
same  in  both  kinds  of  injuries ;  and  as  to  prognosis,  the  pros- 
pect of  recovery  is  not  more  or  less  encouraging  in  the  one 
than  in  the  other. 

The  forces  which  cause  fracture  of  the  vertebrae  (comprehend- 
ing in  that  term,  for  the  convenience  of  expression,  partial 
dislocation)  are  necessarily  violent ;  they  also  fall  upon  the 
flexible  column  in  many  different  directions ;  and  they  pro- 
duce thereby  a  great  diversity  in  the  injuries.  It  will  simplify 
the  subject,  if  we  distinguish  fractures  into  those  which  come 
from  indirect,  and  those  which  come  from  direct  violence. 
Injuries  affecting  the  two  highest  vertebrse,  as  they  have  cer- 
tain special  characters,  will  be  considered  afterwards  by  them- 
selves. 


*  Pathol.  Soc.  Trans,  vol.  x. 
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On  fractures  of  the  spine  from  indirect  force. — 

A  miller's  carman  was  standing  in  his  waggon,  receiving  heavy  sacks  of 
corn  let  down  by  ropes  from  the  high  story  of  a  granary ;  the  fastening  of  one 
of  the  sacks  slipped ;  it  descended,  and  alighted  on  his  neck  and  shoulders  :  the 
spine  was  fractured  at  the  fifth  dorsal  vertebra.  A  young  gentleman  was 
sitting  on  the  branch  of  an  apple-tree,  when  it  broke,  and  he  came  to  the 
ground  on  his  nates,  which  left  their  impression  on  the  soil :  the  spine  was 
broken  at  the  eighth  dorsal  vertebra.  A  man  falling  headlong  from  a  height, 
came  to  the  earth  upon  the  vertex :  bruises  of  the  scalp  were  visible  at  that 
part,  and  it  was  found  that  he  had  fracture  of  the  lowest  cervical  vertebra. 

All  these  cases  were  examples  of  tlie  spine  being  broken  in  a 
transverse  direction,  consequent  on  the  column  having  been 
bent  to  an  excessive  degree  ;  and  that  by  forces  which  bore 
upon  the  column,  not  in  the  line  of  the  fracture,  but  along  the 


longitudinal  axis.  In  examining  the  body  of  a  person  who 
has  died  shortly  after  such  an  accident,  the  following  appear- 
ances will  be  observed  :  blood  will  be  extravasated  extensively 
in  the  neighbourhood  of  the  fracture ;  at  the  lumbar  region, 


*  Example  of  fracture  of  the  spine  from  indirect  violence.  The  patient,  a 
young  man,  had  fracture  through  the  eleventh  dorsal  vertebra,  from  a  heavy 
weight  falling  on  his  shoulders,  and  doubling  him  up.  He  survived,  with 
paralysis  and  anajsthesia  of  the  lower  extremities,  for  eight  days.  The  two 
ends  of  the  spinal  cord,  where  it  and  tlie  theca  were  torn,  were  one  and  a  half 
inch  apart.    Preparation  in  Museum  of  Middlesex  Hospital. 
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one  or  two  of  the  supra-  and  interspinous  ligaments  will  be 
ruptured,  and  a  gap  made  between  the  corresponding  spinous 
processes  ;  at  the  dorsal,  a  chipping-off  of  the  slender  ends  of 
these  processes  will  more  probably  be  met  with ;  there  will  be 
partial  laceration  of  the  muscles  and  tendons  in  the  vertebral 
grooves,  at  the  seat  of  fracture.    Proceeding  more  deeply,  the 
ligamenta  subflava  connecting  the  arches  of  the  two  vertebrse 
most  involved  in  the  injury  will  be  found  torn  off  from  the 
margins  of  the  laminae.    The  injury  to  the  articulating  pro- 
cesses will  differ  in  the  several  regions  :  in  the  dorsal  the  liga- 
ments will  be  torn,  and  the  processes  themselves  be  almost 
certainly  broken  ;  in  the  cervical,  the  ligaments  will  be  ruptured, 
but  the  processes  may  either  escape  fracture,  or  have  their  edges 
merely  chipped ;  they  will  probably  have  been  dislocated,  but 
owing  to  the  surfaces  of  these  processes  being  comparatively 
broad  and  nearly  on  the  same  horizontal  level  with  the  bodies  of 
the  vertebrse,  they  frequently  fall  into  their  places  again  after 
the  separation ;  thus  constituting  it  a  case  of  diastasis,  rather 
than  of  dislocation.    In  the  lumbar  region,  the  articulating 
processes  will  be  wrenched  asunder,  like  teeth  drawn  from  their 
sockets ;  but  when  the  vertebrae  settle  down  the  processes  will 
not  return  to  their  original  situations — one  or  both  will  hitch 
upon  some  point  of  the  subjacent  vertebra,  on  which  they  can 
rest ;  the  bones  will  thus  be  locked  and  permanently  displaced, 
there  will  be  a  distinct  bend,  acompanied  with  a  twist  of  the 
spine,  and  the  transverse  processes  of  one  side  will  project 
visibly  against  the  skin.    Consequent  on  the  separation  of  the 
articulating  processes  and  the  simultaneous  rupture  of  the 
ligamenta  subflava,  the  interior  of  the  vertebral  canal  will  be 
opened  and  the  sheath  of  the  spinal  cord  exposed,  probably 
obscured  by  extravasated  blood.    Omitting,  at  present,  to  speak 
of  the  medulla  spinalis  itself,  attention  may  next  be  drawn  to 
the  state  of  the  front  of  the  column,  viz.,  the  bodies  of  the 
vertebrae  and  intervertebral  substances.  In  treating  of  Sprains 
it  was  stated  that  when  the  spine  is  bent  forwards  and  down- 
wards, the  force  directed  on  it  in  front  is  one  of  compression,  as 
distinguished  from  laceration.  Accordingly,  in  cases  of  fracture 
caused  by  excessive  bending,  the  injurious  effects  on  the  bodies 
of  the  vertebrae  will  be  due  to  crushing  in  contradistinction  to 
tearing.    It  might  perhaps  have  been  thought  that  when  the 
ligaments  and  other  structures  at  the  back  of  the  spine  had 
been  rent,  and  the  superincumbent  weight  was  thus  thrown 
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exclusively  -upoTi  the  bodies  and  fibro-cartilages,  the  latter 
would  have  been  detached  from  the  surfaces  of  the  bones, 
rather  than  that  the  bodies  should  be  broken.  But  such 
laceration  of  the  intervertebral  substances  is  rare.  The  chief 
injury  inflicted  consists  in  a  breaking  down  of  the  body  of  the 
particular  vertebra  which  is  situated  at  the  angle  of  flexion, 
and  the  fracture  is  a  combination  of  '  comminuted '  and  '  im- 
pacted.' With  the  fracture  of  the  body,  the  longitudinal  liga- 
ments in  front  and  behind  are  commonly  torn.  The  upper 
fragment  may  glide  a  short  way  downwards  and  forwards  upon 
the  lower,  and  in  that  manner  overhang  it ;  but  owing  to  the 
locking  of  the  processes  behind,  that  motion  is  arrested  and  the 
displacement  is  never  considerable.  In  others,  when  a  trian- 
gular portion  of  the  body  has  become  loose,  it  has  been  driven 
back,  owing  to  the  compression  being  greatest  in  front,  with  the 
force  of  a  wedge  into  the  vertebral  canal,  so  as  to  encroach  on 
the  spinal  cord. 

On  fractures  of  the  spine  from  direct  force:  dislocation. — Owing 
to  the  spine  being  protected  on  its  fore  part,  it  is  not  liable  to  be 
injured  by  direct  force  except  from  behind.  Again,  when  direct 
violence  sufiiciently  great  to  produce  fracture  is  applied,  it 
causes  the  column  to  bend  backwards,  before  breaking ;  or  in  an 
opposite  direction  to  the  incurvation  preceding  fracture  by  in- 
direct violence.  Hence,  according  to  the  mechanical  law  before 
referred  to,  the  structures  in  front  will  be  subject  to  laceration — 
those  behind  to  compression :  in  other  words,  before  the  spine 
breaks,  the  bodies  of  the  vertebrae,  intervertebral  cartilages,  and 
longitudinal  ligaments  will  resist  the  action  of  being  torn;  while 
the  pedicles,  laminae,  and  processes  of  the  posterior  segment 
will  resist  the  force  of  compression. 

As  the  vertebrae  in  the  dorsal  region  are  curved  anteriorly, 
and  so  firmly  locked  together  as  to  be  nearly  inflexible,  it  is  not 
to  be  expected  that  they  will  yield  readily  to  a  force  bending 
them  in  the  contrary  direction.  But  the  case  will  be  different 
in  the  cervical  and  lumbar  regions.  In  each  of  these  the  natural 
curve  is  backwards,  and  these  are  also  highly  flexible.  We  may 
conclude,  therefore,  that  when  either  part  is  subjected  to  direct 
violence,  and  the  incurvation  is  increased  beyond  the  normal 
point,  the  bodies  of  the  vertebrae  will  be  divorced  from  each  other, 
and  the  intervertebral  cartilages  stripped  from  their  surfaces ; 
but  that  the  posterior  arches,  together  with  the  articular,  trans- 
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verse,  and  spinous  processes,  will  be  compressed,  ground,  and 
crushed.  From  this  it  will  be  seen  how  much  more  likely  dis- 
location is  to  enter  into  the  composition  of  a  direct  than  an 
indirect  fracture.  If  one  of  the  intervertebral  substances  have 
been  torn,  and  the  surfaces  of  the  bodies  of  the  corresponding 
vertebrte  separated,  there  will  remain  only  the  joints  of  the  arti- 
culating processes  to  hold  the  bones  together ;  and  when  these 
have  been  broken,  nothing  will  be  left  to  prevent  displacement 
of  the  fragments.  The  case  related  by  Mr.  Holmes,  already 
adverted  to,  of  dislocation  at  the  dorsi-lumbar  region,  illustrates 
this  view.  The  patient  had  been  struck  on  the  loins  by  a  heavy 
piece  of  timber,  and  his  lower  extremities  and  bladder  were  im- 
mediately paralysed :  the  lowest  dorsal  vertebrse  were  observed  to 
be  half  an  inch  in  advance  of  the  level  of  the  lumbar  vertebrse: 
by  extension,  the  bones  were  restored,  with  an  audible  click,  to 
their  proper  places ;  after  death  the  intervertebral  substance 
between  the  last  dorsal  and  the  first  lumbar  vertebrae  was  found 
ruptured,  and  the  anterior  common  ligament  stripped  oflp  the 
body  of  the  latter  bone  ;  the  articular  processes  on  both  sides 
had  been  separated,  and  there  was  partial  fracture  of  the  trans- 
verse processes. 

A  remarkable  case  of  fracture  in  the  lumbar  region,  combined  with  disloca- 
tion of  an  extraordinary  amount,  caused  by  direct  violence,  has  been  recorded 
lately  by  Mr.  Le  Gros  Clark;  and  the  description  of  the  injured  parts  is 
illustrated  by  a  woodcut.  The  patient  had  received  a  blow  on  the  back,  by  the 
fall  of  a  heavy  weight,  and  paralysis  of  the  lower  extremities  was  the  conse- 
quence. The  intervertebral  substance  between  the  fourth  and  fifth  lumbar 
Tertebra3,  and  other  connecting  ligaments  of  the  bodies,  had  been  completely 
torn  ;  the  arch  of  the  fourth  vertebra  had  also  been  broken  at  its  pedicles,  on 
each  side ;  and  the  articular,  transverse,  and  spinous  processes,  in  relation  with 
the  fifth  vertebra,  were  so  crushed  or  comminuted,  that  an  effectual  loosening 
between  them  had  taken  place.  The  fifth  vertebra  had  preserved  its  place 
upon  the  sacrum,  defended  from  injury  by  the  projecting  posterior  spinous 
processes  of  the  ossa  ilii  on  its  flanks.  But  the  body  of  the  fourth  vertebra — 
with  its  superstructure,  the  spine — had  been  forced  downwards  and  forwards 
in  the  direction  of  the  pelvis,  to  such  an  extent  by  the  weight,  that  it  was 
found  to  have  taken  its  place  in  front  of  the  body  of  the  fifth  vertebra,  in  the 
manner  of  front  and  rear  rank ;  the  upper  and  under  surfaces  of  the  bodies  of 
"both  vertebrse  being  respectively  on  the  same  horizontal  level.* 

Of  injuries  to  the  spinal  cord  consequent  on  fracture. — When 
the  vertebral  column  is  broken  across  at  any  point  between  the 

*  Lectures  on  the  Principles  of  Surgical  Diagnosis,  delivered  at  the  Royal 
CoUege  of  Surgeons  j  by  Mr.  F.  Le  Gros  Clark.  Brit.  Med.  Journ. 
October  3,  1868. 
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occiput  and  the  second  lumbar  vertebra,  where  the  medulla 
spinalis  terminates,  that  important  organ  partakes  of  the  injury  ; 
it  is  deprived  of  its  functions,  and  all  the  body  below  the  fracture 
at  once  loses,  more  or  less  completely,  both  motor  power  and  sen- 
sation :  in  other  words,  the  patient  is  affected  with  paraplegia. 

From  this  statement  it  will  be  perceived  that  the  higher  in 
the  spine  the  fracture  occurs,  the  graver  will  be  the  conse- 
quences. Eut  before  attending  to  the  differences  in  the  effects 
referrible  to  the  extent  of  the  body  paralysed,  let  us  examine 
the  lesions  produced  in  the  spinal  cord  itself  and  its  membranes, 
from  the  injuries. 

Owing  to  the  small  size  of  the  medulla,  it  is  seldom  destroyed 
partially ;  the  columns  which  give  motion  and  those  which  give 
sensation  are  almost  always  deprived  of  their  functions  simul- 
taneously. When  exceptions  occur,  and  one  property  alone  is 
destroyed,  it  is  motor  power  that  in  the  majority  of  cases  is  lost. 

The  lesion  of  the  cord  varies  in  different  cases.  1.  When  the 
displacement  of  the  vertebrae  has  been  extreme,  the  theca  has 
been  found  torn  through,  and  the  cord  itself  ruptured,  with  the 
ends  separated  to  a  distance  of  two  inches  from  each  other. 

2.  In  many  cases  the  medulla  is  intruded  upon  by  the  sharp  edge 
of  an  angular  fragment  of  vertebra  ;  the  theca  and  other  mem- 
branes are  penetrated,  and  the  organ  itself  cut  and  torn  across : 
in  the  majority  of  such  cases,  the  fragment  which  projects  into 
the  canal  is  a  part  of  the  body,  and  is  therefore  situated  in  front. 

3.  In  the  cervical  region,  when  the  vertebrae  have  been  both  torn 
from  each  other,  and  extensively  bent,  the  cord  may  be  found 
not  only  crushed,  but  burst ;  from  the  violence  of  the  squeeze, 
the  pia  mater  will  have  given  way,  and  the  medullary  substance, 
converted  into  a  thin  pap,  will  have  escaped  and  be  spread  on 
the  surface  of  the  organ  above  and  below  the  rupture.  4.  The 
structure  of  the  cord  is  not  unfrequently  disintegrated  through 
its  whole  thickness  ;  and  yet  from  the  pia  mater  being  entire, 
the  organ  may  retain  its  natural  figure,  or  there  may  be  a  slight 
swelling  alone  visible,  without  discoloration ;  but  when  the  finger 
is  carried  along  the  surface,  with  the  view  of  judging  of  its  con- 
sistence, and  comes  to  the  part  corresponding  to  the  seat  of  frac- 
ture, the  cord  will  be  felt  soft,  as  if  broken ;  and  on  a  section 
being  made,  the  medullary  and  cineritious  matter  will  be  found 
diffluent,  commingled,  and  stained  in  the  centre  with  blood. 
5.  The  terminal  portion  of  the  cord  where  it  tapers  to  a  point, 
opposite  the  two  last  dorsal  and  two  first  lumbar  vertebrae,  is 
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surrounded  by  a  congeries  of  roots  of  the  nerves  which  form  the 
Cauda  equina ;  these  roots  enyeloping  it  serve  to  protect  it  to  a 
considerable  degree  from  injuries  incident  to  that  region  of  the 
column.  The  writer  has  seen  a  small  superficial  indent  in  the 
cord,  covered  by  the  roots  at  this  part,  produced  by  fracture. 
Lastly,  below  the  second  lumbar  vertebra,  the  spinal  canal  con- 
tains only  the  sheath,  and  the  cauda  equina  within  it.  It  is 
obvious  that  the  effects  of  injuries  of  the  column  in  this  locality 
will  differ  greatly  from  those  in  other  situations,  on  account  of 
the  absence  of  the  spinal  cord.  Both  from  the  firm  consistence 
of  the  roots  composing  the  cauda  equina,  and  the  toughness  and 
looseness  of  the  sheath,  the  parts  will  yield,  and  adapt  them- 
selves to  extensive  changes  in  the  canal,  produced  by  displace- 
ment from  fracture,  without  losing  their  functions. 

In  lesions  of  the  spinal  cord,  the  htemorrhage  is  generally 
slight ;  and  it  differs  in  all  cases,  both  in  its  mode  of  occurrence 
and  effects,  from  what  is  met  with  in  injuries  of  the  brain.  The 
arteries  and  veins  which  permeate  the  medulla  are  remarkable 
for  their  minute  size :  hence,  when  a  portion  is  ci;t  or  bruised, 
the  bleeding  soon  stops,  and  extravasation  on  the  surface,  or 
ecchymosis  in  the  substance  of  the  organ  to  a  considerable 
amount,  is  rare.  If  the  latter  take  place,  it  will  be  greatest  in 
the  central  cineritious  matter.  The  hsemorrhage  in  fracture  of 
the  spine  proceeds  chiefly  from  laceration  of  the  large  venous 
plexuses  which  line  the  interior  of  the  vertebral  canal.  The 
blood  collects  on  the  outside  of  the  cord  and  its  membranes  ;  and 
as  the  theca  adheres  rather  firmly  in  front,  but  on  the  lateral 
and  posterior  parts  somewhat  loosely  to  the  canal,  the  accumu- 
lation of  blood  is  commonly  greatest  behind  and  at  the  sides. 

Consequences  of  destruction  of  the  spinal  cord  from  fracture  stated 
generally. — When  a  man  has  met  with  an  injury  of  such  severity 
as  to  give  rise  to  fracture  of  the  spine,  there  is  a  general  shock 
to  his  nervous  system,  and  he  is  found,  at  first,  in  a  state  of 
profound  collapse.  When  restored,  he  complains  of  pain  at  the 
seat  of  the  injury,  esj)ecially  if  any  attempt  be  made  to  move 
him.  The  tumefaction  at  the  painful  part,  together  with 
irregular  projections  and  depressions  in  the  processes  of  the 
vertebrae,  divulge  the  nature  of  the  accident.  It  is  soon  per- 
ceived that  his  whole  body  below  the  level  of  the  fracture  is 
completely  paralysed.  If  a  line,  corresponding  to  the  distribu- 
tion of  the  nerves  which  come  off  immediately  above  that  part, 
be  drawn  around  his  chest  or  abdomen,  he  will  be  incapable  of 
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feeling,  when  pricked  or  pinclied,  in  any  part  of  tlie  skin  from 
that  line  to  the  soles  of  the  feet ;  he  will  be  unable  to  move  any 
joint  of  his  limbs  ;  there  will  not  even  be  reflex  actions  of  the 
muscles.  The  urinary  bladder  will  have  lost  the  power  of 
expelling  its  contents ;  and  as  the  kidneys  go  on  secreting  the 
ordinary  quantity,  it  will  ere  long  be  over-distended.  As  the 
patient  is  not  prompted  by  the  natural  call  to  pass  his  water, 
the  bladder  will  at  length  be  elevated  as  high  as  the  umbilicus, 
feeling  like  a  hard  globular  body,  and  giving  out  a  dull  sound 
on  percussion.  The  fseces  will  also  be  retained  ;  at  first,  with 
obstinate  costiveness ;  afterwards,  the  stools  will  pass  involun- 
tarily ;  but  the  patient  will  not  be  aware  of  their  escape,  or  of 
their  presence  when  they  lodge  on  the  bed-clothes.  There  will 
be  priapism,  in  greater  or  less  degree. 

Fracture  in  the  dorsi-lumhar  and  lower  lumbar  region. — It  will 
be  convenient,  in  treating  of  fracture  as  it  occTirs  in  the  several 
regions  of  the  spine,  to  commence  with  those  about  the  base ; 
the  effects  being  less  complicated  there  than  higher  in  the 
column. 

So  generally  does  paralysis  of  the  lower  extremities  result 
from  fracture  of  the  sjjine,  that  the  two  events  are  apt  to  be 
looked  on  as  inseparable.  Yet,  when 'the  column  is  broken 
below  the  second  lumbar  vertebra,  there  may  be  an  absence  of 
paralysis.  The  patient  will  be  unable  to  keep  the  body  erect ; 
and  he  will  be  incapacitated  from  walking;  or  he  will  carry 
himself  lamely  in  a  bent  posture.  But  lay  him  on  his  back, 
and  he  will  throw  his  limbs  freely  about,  and  sensation  will  be 
perfect.  As  soon  as  there  has  been  time  for  union  of  the  frag- 
ments, he  will  be  well,  except  for  the  deformity  that  may  remain. 
The  reason  of  this  difference  in  the  effect  of  fracture  of  the  spine 
when  it  occurs  in  the  part  specified,  compared  with  other  places, 
is  that  the  injury  is  below  the  level  of  the  spinal  cord,  which, 
it  has  been  already  stated,  terminates  at  the  second  lumbar 
vertebra.  From,  that  bone  downwards,  the  vertebral  canal  is 
occupied  only  by  the  cauda  equina,  protected  by  the  membra- 
nous sheath  ;  these  are  suspended  loosely  in  theii-  place,  so  that 
even  if  the  displacement  of  the  fragments,  in  eases  of  fracture 
combined  with  dislocation^  be  great,  the  long,  flexible,  cord-like 
roots  composing  the  cauda  can  slip  aside,  elude  positive  injury, 
and  retain  their  functions.*    It  may  be  expected,  however,  that 


*  Four  cases  of  fracture  in  the  lower  lumbar  region,  in  which  there  was 
total  absence  of  paralysis,  have  coine  under  the  writer's  observation.    In  the 
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exceptions  will  be  met  with.  If  the  separation  of  the  broken 
fragments  has  been  extensive,  the  fibres  of  the  cauda  equina 
will  be  torn  from  their  connections  with  the  cord  ;  and  it  is 
probable  that  the  injury  to  the  latter  from  that  cause  will  give 
rise  to  paraplegia.* 

If  the  fracture  has  taken  place  at  a  point  higher  up  in  the 
spine — as  between  the  second  upper  lumbar,  and  second  lower 
dorsal  vertebrae — in  which  situation  the  cord  is  surrounded  by 
the  closely- set  roots  of  the  cauda  equina,  it  may  be  expected 
that  the  effects  will  be  moderated  by  the  protection  which  the 
roots  give  to  the  cord.  When  the  fracture  has  been  caused  by 
excessive  violence,  and  the  column  has  been  abruptly  bent,  and 
the  fragments  much  displaced,  it  is  probable  that  the  injury 
will  reach  the  cord,  and  the  paraplegia  be  of  the  usual  kind. 
But  it  appears  that,  in  numerous  instances,  the  roots  ward  off  the 
danger,  and  the  lesion  of  the  cord  is  consequently  slight.  In 
proof  of  this,  it  will  be  found,  by  examining  the  records  of  cases 
in  which  fractures  have  occurred  in  this  locality,  that  in  a  large 
proportion  of  them  the  paraplegia  which  has  ensued  is  only 
partial — motor  power,  in  the  greater  number  of  examples, 
being  lost,  while  sensation  remains.  Again,  in  further  confir- 
mation, it  will  be  perceived  that  the  number  of  cases  in  which 


first,  the  displacement  was  so  great,  tliat  the  spinous  and  transverse  processes 
projected  visibly  ;  the  fragments  were  interlocked,  so  that  the  spine  could  not 
he  straightened,  and  the  patient's  body  was  permanently  much  bent :  yet 
motion  and  sensation  in  the  lower  extremities  were  retained  from  the  first.  See 
London  Medical  Gazette,  vol.  xviii.  p.  936,  1836.  For  the  other  thi'ee  cases,  see 
Transactims  of  the  Pathological  Society  of  Lmdon,  vol.  iii.  p.  420.  Among  the 
latter,  was  that  of  a  boy  who  was  eight  years  old  when  his  case  was  published. 
Fourteen  years  afterwards  (1865),  he  called,  to  show  the  condition  of  his  spine. 
There  was  relatively  greater  prominence  of  the  displaced  vertebrjs  than  at  first ; 
but  the  column  was  on  the  whole  nearly  straight,  and  his  muscles  were  power- 
fully developed.  Casts  of  the  back,  at  the  two  different  periods,  are  preserved 
in  the  Museum  of  the  Middlesex  Hospital. 

'  In  one  case  I  found  the  trunks  composing  the  cauda  equina  lifted  a  third  of 
an  inch  on  a  bridge  of  bone,  formed  by  the  displacement  of  a  fractured  lumbar 
vertebra ;  but  they  were  in  no  degree  compressed,  and  except  a  little  ecchy- 
mosis  in  their  pia  mater,  showed  scarcely  any  trace  of  injury.'  Mr.  Hutchinson, 
in  London  Hospital  Reports,  vol.  iii.  p.  360. 

*  In  the  case  of  fracture  with  dislocation  of  the  fourth  lumbar  vertebra, 
quoted  at  p.  385,  in  which  the  fragments  were  displaced  in  an  extraordinary 
manner,  there  was  complete  paraplegia  at  first.  But  in  five  weeks  the  patient 
recovered  sensation  perfectly,  and  motion  partially.  He  died  in  the  seventh 
week,  exhausted  by  sloughing  bed-sores. 
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patients  liave  recovered  the  power  over  their  limbs  and  sensation, 
when  these  have  been  lost  from  fractm-e  at  this  part,  is  much 
greater  than  in  any  other.* 

Fracture  in  the  dorsal  region,hetween  the  tenth  andfourthvertebrce. 
Owing  to  the  small  size  of  the  cord  at  the  part  here  denoted,  it 
is  liable  to  be  crushed  through  its  whole  thickness,  when  the 
spine  is  broken  anywhere  in  its  course.  Complete  paraplegia 
may  therefore  be  anticipated :  the  lower  extremities  will  be 
deprived  of  motion  and  sensation ;  the  bladder  and  rectum  will 
be  paralysed,  and  the  patient  be  exposed  to  have  extensive 
sloughs  on  his  back.  Respiration  will  be  imperfect,  but  not  to 
such  a  degree  as  of  itself  to  imperil  life.  From  the  diaphragm 
and  uj)per  third  of  the  thorax  continuing  to  perform  their 
functions,  inspiration  will  be  accomplished  with  considerable 
force.  But,  owing  to  the  paralysis  of  the  abdominal  muscles, 
the  act  of  expiration  will  be  feeble  ;  yet  it  will  be  effected — first, 
through  the  elasticity  of  the  walls  of  the  chest,  which  will 
descend  and  collapse  with  a  certain  impulse,  at  the  end  of  each 
inspiration  ;  and,  secondly,  through  the  resilience  of  the  abdomi- 
nal viscera.  If  the  patient  should  have  had  fracture  of  one  or 
more  ribs  in  connection  with  that  of  the  spine,  or,  before  the  acci- 
dent, had  been  subject  to  chronic  bronchitis,  the  dyspnoea  will 
be  dangerously  aggravated.  If  the  patient's  life  be  prolonged 
till  union  of  the  fracture  has  been  effected,  the  probability 

*  A  series  of  five  cases  of  recovery  from  paraplegia,  caused  by  fracture  of  the 
spine  in  the  dorsi-Iuiiibar  and  lower  lumbar  regions,  all  occurring  within  a 
short  period  of  each  other,  has  been  recently  published  in  the  third  volume  of 
the  London  Hospital  Heports.    The  titles  of  the  cases  are  subjoined : — 

'  Fracture  of  the  Spine  in  the  lower  lumbar  region,  with  displacement — Para- 
plegia, with  Paralysis  of  the  Sphincters — Gradual  improvement — Ilecovery  in 
four  months,'  p.  S26. 

'  Fracture  of  the  first  Lumbar  Vertebra  with  slight  displacement — Incomplete 
Paraplegia  at  first — becoming  more  complete  two  or  three  days  afterwards — 
Nearly  complete  Pai-aplegia  for  a  fortnight — Gradual  improvement — Perfect 
recoveiy,'  p.  327. 

'  Fracture  of  Spine,  with  displacement,  in  lumbar  region — Paralj'sis  of  lower 
extremities,  bladder  and  bowels — Eecoveiy  in  three  months — Power  of  walking 
regained ;  but  certain  parts  of  the  integuments  of  feet  and  nates  still  quite 
without  sensation,'  p.  332. 

'  Fracture  of  Vertebrae,  with  displacement  in  upper  lumbar  region — Paralysis 
of  motion  and  sensation  in  the  lower  extremities — Retention  of  urine  and 
fa;ces — No  priapism — Recovery  in  six  months,'  p.  335. 

'  Fracture,  with  displacement,  in  the  mid-lumbar  region — Symptoms  of 
spinal  injury  not  recognised  at  first — Incomplete  Paralysis  of  lower  extremities 
— Recovery,'  p.  346, 
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of  his  STirviving,  altliough  with  paralysis  remaining,  is  much 
increased.  And  some  circumstances  favour  the  procuring  of 
union,  in  cases  of  fracture  about  midway  in  the  dorsal  region. 
First,  owing  to  the  rigidity  of  the  column  at  this  part,  the 
displacement  of  the  fragments  is  not  commonly  so  great  as 
elsewhere.  Secondly,  from  the  ribs  acting  on  each  side  like 
splints,  and  the  extensive  overlapping  of  the  processes  of  the 
vertebrae,  the  broken  surfaces  are  kept  in  apposition  and  at  rest. 
Should  union  be  obtained,  an  important  advantage  will  be 
gained,  especially  in  regard  to  the  healing  of  the  bed-sores. 
The  large  sloughing  sores,  with  profuse  discharge,  which  form 
over  the  sacrum  and  adjoining  prominent  bones,  with  formidable 
rapidity,  in  cases  of  fracture  of  the  spine,  are  known  to  be  fre- 
quent causes  of  their  fatal  termination.  And  that  which  princi- 
pally gives  rise  to  these  sores  and  prevents  their  healing,  is  the 
constant  pressure  to  which  they  are  subject,  from  the  inability  of 
the  patient  to  change  his  position,  and  the  irritation  produced 
by  his  lying  unconsciously  for  long  periods  on  parts  of  the  bed 
wet  and  soiled  from  the  urine  and  fseces  passed  involuntarily. 
The  chief  difficulty  met  with  in  endeavouring  to  avert  these 
evils  proceeds  from  the  breach  of  continuity  in  the  spine,  con- 
sidered as  the  beam  that  ties  the  upper  to  the  lower  divisions 
of  the  body.  It  is  obvious  that,  owing  to  the  loosening  of 
the  connection  between  the  superior  and  inferior  portions  of  the 
column,  at  the  seat  of  fracture,  a  movement  of  the  pelvis  and 
lower  extremities  will  not  be  accompanied  with  a  correspond- 
ing movement  of  the  trunk  above,  but  that  the  lower  fragment 
of  the  spine  will  rotate  on  its  axis,  while  the  higher  will  remain 
stationary.  Whatever  care,  therefore,  be  taken  by  intelligent 
nurses,  in  turning  the  patient  successively  on  different  sides, 
to  protect  the  sores  from  pressure — Lowever  attentive  they 
may  be,  in  moving  one  division  of  the  body,  to  make  the  other 
move  along  with  it — a  great  deal  of  friction  between  the 
opposing  broken  surfaces  will  be  produced,  most  prejudicial  to 
union,  and  the  source  of  irritation  to  the  system.  But  if  the 
patient  should  live  sufficiently  long  for  the  ends  of  the  frag- 
ments to  be  knit  together,  even  although  it  be  only  by  fibrous 
connections  at  first,  and  more  especially  by  ossific  matter,  the 
obstacles  referred  to  will  be  removed.  It  will  be  practicable 
and  safe  to  keep  him  lying  on  each  side  alternately,  and  the 
sores  will  immediately  put  on  a  healing  aspect. 

Fracture  in  the  cervico-dorsal  region. — This  part  of  the  column, 
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it  has  been  already  stated,  being  the  point  of  junction  between 
a  flexible  and  inflexible  portion  of  the  spine,  is  peculiarly  liable 
to  fracture.  It  is  imderstood  to  comprise  within  its  limits  the 
vertebrae  from  the  second  lowest  cervical  to  the  second  highest 
dorsal,  inclusive.  When  fracture  occiu-s  here,  the  forms  of  the 
bones  permit  them  to  return  easily  to  their  normal  relations,  so 
that  extensive  permanent  displacement  is  not  commonly  to  be 
looked  for — a  too  great  loosening  and  mobility  of  the  fragments 
is  the  chief  characteristic.  The  kind  of  injury  sustained  by  the 
cord  is  that  of  being  crushed  and  broken  down  in  its  substance, 
rather  than  being  compressed,  or  encroached  upon  in  its 
sound  condition.  When  the  cord  is  so  injured,  all  the  body 
below  the  seat  of  fracture  is  paralysed.  On  the  front  of  the 
chest  there  will  be  sensation  in  the  integument  as  low  as  the 
nipples  ;  which  is  to  be  accounted  for  by  branches  of  the  super- 
ficial cervical  plexus  descending  to  that  level;  and  if  the  injury 
to  the  cord  has  been  above  the  origin  of  the  first  dorsal  nerve, 
which  joins  the  axillary  plexus,  some  impairment  in  the  motion 
and  sensation  of  the  upper  extremities  will  be  discovered.  But 
the  principal  danger  overhanging  the  patient  is  connected  with 
his  respiration.  The  whole  series  of  intercostal  muscles,  with 
those  of  the  abdomen,  are  cut  off  from  their  share  in  the  action. 
As  the  principal  trunk,  however,  of  the  phrenic  nerve,  which 
controls  the  diaphragm,  comes  off  from  the  spinal  cord  above 
the  seat  of  fracture — emerging  at  the  interval  between  the 
third  and  fourth  cervical  vertebrae — that  mascle  continues  to 
perform  its  important  office  of  enlarging  the  area  of  the  chest 
in  inspiration  ;  and  as,  at  each  relaxation  of  the  diaphragm,  the 
abdominal  viscera,  which  had  been  thrust  downward  in  its 
contraction,  recoil  by  their  elasticity  toward  the  chest,  the 
lungs  are  emptied  of  their  air  in  expiration.  But  it  is  obvious 
that  if  the  latter  act  were  of  the  simple  kind  implied  by  the 
foregoing  description,  its  operation  would  be  extremely  feeble ; 
and  that  a  patient  breathing  in  that  manner  would  not  be  able 
to  expel  the  air  with  force,  as  in  coughing  or  sneezing.  It  is  to 
be  remembered,  therefore,  that  certain  muscles  lie  on  the  outside 
of  the  chest,  auxiliaries  of  the  diaphragm  and  intercostal  mus- 
cles. The  strongest  and  most  important  of  these  is  the  serratus 
magnus  anticus,  which,  upon  the  scapulae  being  raised  and 
fixed,  acts  as  a  powerful  muscle  of  inspiration. 

The  external  thoracic  nerve  (external  respiratory.  Bell),  which 
supplies  the  serratus  muscle,  is  a  kind  of  ally,  in  point  of  origin, 
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of  the  phrenic ;  for  it  arises  from  the  cervical  portion  of  the 
cord,  only  a  single  vertebra  helow  it,  and  descending  behind  the 
axillary  plexus,  is  distributed  on  the  outside,  as  the  phrenic  is 
in  the  inside,  of  the  thorax.  The  effect  of  the  action  of  the 
serratus  is  to  elevate  and  expand  the  chest,  by  operating  on 
the  eight  superior  ribs  to  which  it  is  attached.  Accordingly, 
when  it  relaxes,  the  elasticity  of  the  chest  causes  the  ribs  to 
fall  with  an  impulse,  and  to  compress  the  lungs,  thereby  effect- 
ing an  act  of  expiration.  Thus  both  actions  of  respiration  gain 
increased  strength  from  the  assistance  furnished  by  the  serratus 
muscle.  The  breathing  can,  therefore,  in  certain  cases,  be 
carried  on  for  several  days  without  considerable  difiiculty.  But 
it  becomes  gradually  more  and  more  embarrassed.  Owing  to 
the  paralysis  of  the  abdominal  muscles,  the  hollow  viscera  are 
deprived  of  the  compression  naturally  exercised  upon  them  ; 
hence  gases  are  apt  to  be  enveloped  within  them,  and  the 
tympanitis  thus  produced  disturbs  the  respiration.  Again,  from 
the  difficulty  of  expelling  the  air  from  the  lungs,  the  mucus 
accumulates  more  or  less  abundantly  in  the  bronchial  tubes, 
and  cannot  be  duly  expectorated :  the  consequence  is  that  the 
blood  is  imperfectly  oxygenated.  In  the  majority  of  instances, 
patients  do  not  survive  beyond  five  or  eight  days ;  but  in  a  few 
the  term  extends  to  ten  or  fifteen. 

When  fracture  is  situated  higher  up  in  the  neck,  but  is  still 
below  the  point  at  which  the  phrenic  nerve  comes  out  from  the 
cord,  say  at  the  fifth,  or  even  fourth,  cervical  vertebra,  and 
the  upper  extremities  are  included  in  the  paraplegia,  death  may 
commonly  be  expected  within  a  few  hours,  or  at  most  a  day  or 
two.  ^Nevertheless,  extraordinary  examples  are  occasionally 
met  with  of  patients  living  for  a  long  time  after  the  fracture. 

A  notable  case  of  that  kind  has  been  recorded  by  Mr.  Hilton.  The  patient, 
at  the  age  of  twenty-one,  fell  from  a  tree,  a  height  of  forty  feet,  and  had  frac- 
ture of  the  spine  in  the  cervical  region.  The  arms  as  well  as  the  legs  were 
paralysed ;  so  were  the  rectum  and  bladder.  He  lived  for  fourteen  years  in 
that  paralysed  condition,  and  at  last  came  to  his  death  by  being  upset  on  a 
hard  road,  while  being  drawn  on  a  low  cart  by  a  boy.* 

The  writer  is  indebted  to  Mr.  Page,  of  Carlisle,  who  attended  the  patient,  for 
the  following  notes  of  a  still  more  remarkable  case : — 

'  A  gentleman,  twenty-six  years  of  age,  the  heir  to  extensive  landed  property 
in  the  south  of  Scotland,  while  in  the  act  of  running  on  the  edge  of  a  terrace 


*  See  Lectures  on  Rest,  ^c,  originally  delivered  before  the  Royal  College  of 
Surgeons. 
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adjoining  his  father's  mansion,  accidentally  fell  upon  a  hard  road  beneath,  a 
height  of  ten  or  twelve  feet,  and  injured  his  neck.  From  that  moment  every 
part  of  the  body,  vrith  the  exception  of  the  head,  was  completely  paralysed, 
the  povrer  of  rotating  the  head  being  all  that  remained  to  him.  In  that  state, 
vfithout  the  slightest  variety  as  to  the  extent  of  the  paralysis,  he  continued  up 
to  the  time  of  his  death ;  which  took  place  nearly  fifteen  months  after  the 
accident.  At  the  post-mortem  examination,  it  was  found  that  the  spinal 
column  in  the  region  of  the  neck  had  received  a  twist,  which  had  caused 
some  lateral  displacement  of  the  spines  of  the  vertebrae ;  and  this  had  given 
rise  to  the  supposition  that  several  of  the  bones  had  been  implicated  in  the 
fracture.  Such,  however,  was  not  the  case,  the  fracture  being  limited  to  the 
fifth  cervical  vertebra ;  the  body  of  which  had  been  fractured  horizontally,  and 
a  wedge-shaped  portion  broken  off,  which  projected  about  a  sixth  of  an  inch 
into  the  canal.  The  whole  bone,  with  the  exception  of  that  portion,  was 
driven  slightly  forwards ;  consequently  the  size  of  the  canal  at  this  part  was 
lessened,  but  not  to  such  an  extent  as  to  compress  the  cord.  Opposite  the 
projecting  wedge  of  bone,  the  cord  was  so  nearly  divided,  that  a  portion  only, 
of  less  size  than  a  crow-quill,  remained  entire  for  a  space  of  about  three-eighths 
of  an  inch.  Above  and  below  this,  the  cord  was  reduced  to  a  softened  pulp ; 
but  beyond,  it  was  firm  and  healthy.  There  could  be  no  doubt  but  that  the 
severance  of  the  cord  and  the  damage  in  the  immediate  neighbourhood  of  that 
point  were  inflicted  at  the  moment  of  the  accident.'  * 

Fracture  at  the  summit  of  the  spine. — If  fracture  of  the  spine, 
attended  with  crnshing  of  the  cord,  should  occur  above  the  level 
of  the  fourth  cervical  vertebra — that  is,  above  the  origin  of  the 
phrenic  nerve — it  may  be  considered  certain  that  instant  death 
will  ensue,  t  The  vertebrae  most  frequently  the  subjects  of  fracture 


*  Dr.  Smith,  of  Moffat,  with  Dr.  James  Duncan  and  Mr.  Syme,  of  Edinburgh, 
also  attended  the  patient.  Dr.  Duncan,  who  conducted  the  post-mortem 
examination  with  Mr.  Page,  in  a  communication  to  the  author,  states  that  the 
fourth  cervical  vertebra  was  the  one  fractured. 

t  Mr.  Curling  has  related  a  case  in  which  the  first,  second,  and  third  cervical 
vertebrae  were  fractured,  and  the  patient  lived  for  twenty-eight  hours  after 
the  accident.  The  injury  was  caused  by  a  heavy  sack  falling  on  the  patient's 
head.  On  dissection,  the  cord  was  found,  opposite  to  the  third  vertebra,  in  a 
state  of  pulpy  softening,  with  slight  extravasation  into  its  substance.  The  ex- 
planation which  Mr.  Curling  has  given  how  the  patient  survived  so  long, 
appears  con-ect.  It  is  to  the  effect,  that  the  force  producing  the  fracture  had 
probably  been  directed  chiefly  on  the  posterior  segments  of  the  vertebrae  ;  that, 
at  first,  the  cord  had  been  injured  only  partially,  but  that  subsequently  its 
whole  substance  had  been  involved,  and  that  instantaneous  death  took  place 
when  the  destruction  was  complete. 

Mr.  Curling  adds  another  case,  in  which  the  third  cervical  vertebra  had  been 
completely  dislocated,  without  fracture,  from  the  fourth,  and  the  patient  lived 
for  two  days  and  a  half.  That  the  phrenic  nerves  preserved  their  functions 
during  that  time  may  be  accounted  for  from  the  roots  of  the  fourth  cervical 
nerve  coming  oft'  from  the  cord  a  little  higher  than  the  level  of  the  articulations 
between  the  third  and  fourth  cervical  vertebrae  ;  and  they  may,  therefore,  have 
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or  dislocation  in  this  situation  are  tlie  two  uppermost,  the  atlas 
and  axis.  If  a  man  be  precipitated  from  a  height  and  light  upon 
his  head,  the  imj^etus  of  his  weight  will  be  conveyed  along  the 
spine,  and  be  concentrated  at  the  junction  of  the  column  with 
the  base  of  the  skull.  Again,  the  portion  of  the  skull  between 
the  point  where  the  head  came  to  the  ground  and  the  joint  will 
act  with  lever  power  to  increase  the  effect.*  A  violent  shock 
and  strain  will  thus  be  directed  on  the  atlas  and  axis.  The 
effects  produced  vary  somewhat.  Perhaps  the  most  common  is 
fracture  of  the  processus  dentatus  of  the  axis,  at  its  root,  with 
laceration  of  the  ligamentous  connections  between  the  two 
bones,  and  dislocation  of  the  atlas  forwards.  In  other  cases, 
the  tooth-like  process  slips  from  the  grasp  of  the  transverse  and 
restraining  ligaments,  and,  freeing  the  atlas,  allows  it  to  slide 
forwards  with  the  head.  Again,  the  transverse  ligament 
may  be  ruptured,  so  as  to  liberate  the  processus  dentatus,  and 
lead  to  dislocation.  Finally,  there  may  be  transverse  fracture 
of  the  slender  arch  of  the  atlas  behind  the  articular  processes. 
In  all  these  injuries  but  the  last,  the  atlas  will  have  ceased  to 
be  restrained  by  its  connection  with  the  odontoid  process  from 
sliding  horizontally  forward  on  the  axis ;  the  weight  of  the 
head  will,  therefore,  carry  it  in  that  direction,  and  the  cord 
will  be  compressed,  by  a  to-and-fro 
action,  between  the  ring  of  the  axis 
which  is  stationary  and  that  of  the 
atlas  which  advances.  Its  s^^bstanee 
will  be  broken  up ;  and  the  effect  will 
be  instantaneous  death,  as  when  an 
animal  is  '  pithed.'  f 

In  the  Museum  of  the  Middlesex  Hospital 
there  is  preserved  the  axis  taken  from  the  body 
of  a  gentleman,  who  had  been  shot  in  the 
neck,  close  to  the  occiput,  while  asleep,  lying 
on  his  side.  The  pistol-bullet  had  entered  at 
the  mesial  line,  between  the  arches  of  the  atlas  a,  pistol-bullet ;  b,  fissure  at  base 
and  axis,  had  passed  horizontally  forward,      of  odontoid  process  of  axis. 


preserved  their  connection  with  the  cord.    Zmidon  Hospital  Meports,  vol.  i.  p. 
138.    Also  vol.  iii.  p.  358. 
*  See  a7itea,  p.  358. 

t  The  subject  of  fracture  of  the  upper  cervical  vertebrae  in  connection  with 
the  question  of  sudden  death  from  unknown  causes,  is  discussed  by  Dr.  Alfred 
S.  Taylor,  in  his  Mamial  of  Medical  Jurisprudence,  2nd.  Edit.  p.  386  and  p. 
581. 
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cut  througli  the  spinal  cord,  and  been  stopped  by  the  odontoid  process, 
against  the  back  of  which  it  was  found  sticking,  on  examination  after  death. 
A  fissure  was  also  perceived  running  across  the  base  of  the  process  (Fig. 
61).  A  female,  with  whom  he  was  in  bed,  had  been  wakened  before  the  shot 
was  fired,  and  she  stated  that,  notwithstanding  the  loudness  of  the  report, 
the  murdered  man  never  stirred  a  limb,  but  seemed  to  continue  his  sleep  un- 
disturbed. 

The  same  Museum  contains  a  remarkable  specimen  of  dislocation  of  the 
greater  part  of  the  atlas,  including  the  articulating  processes,  both  from  the 
occiput  and  from  the  axis,  with  fracture  of  the  odontoid  process  ;  followed  by 
solid  union  of  the  displaced  fragments.  The  patient,  a  farm-labourer,  had  been 
under  the  care  of  Mr.  B.  Phillips.  He  had  fallen  headlong  from  a  hay- 
rick ;  had  been  stunned  for  a  short  time,  but  then  walked  to  the  house  of  his 
medical  man.  He  resumed  his  occupation  in  two  days.  A  month  after  the 
accident  he  walked  two  miles  to  Mr.  Phillips's  house,  and  complained  only  of 
stiffness  of  the  neck,  which  prevented  him  from  turning  his  head.  There  was 
a  swelling  in  the  throat,  supposed  to  be  enlargement  of  the  tonsils ;  his  speech 
was  thick,  and  he  had  some  difficulty  in  swallowing.  He  lived  for  a  twelvemonth 
after  the  accident,  his  death  being  caused  by  general  dropsy.  The  specimen  shows 
the  odontoid  process  of  the  axis  to  have  been  broken  at  its  base,  and  the  atlas 
fractured  across  at  the  thin  parts  of  its  arch,  behind  the  articulating  processes. 
The  anterior  segment  of  the  atlas,  consisting  of  the  articulating  and  transverse 
processes,  with  the  arch  in  front  for  receiving  the  odontoid  process,  had  been 
displaced  from  its  situation  between  the  occiput  and  atlas,  and  transported  to 
the  fore  part  of  the  body  of  the  axis.  The  broken  ends  of  the  segment,  behind 
the  articulating  processes,  had  become  firmly  united  to  the  sides  of  the  body  of 
the  axis,  against  which  they  abutted.  Thus  a  ring  had  been  formed  before 
the  axis,  on  the  same  horizontal  plane  ;  and  as  it  had  some  resemblance  to  the 
foramen  containing  the  spinal  cord,  the  specimen  had  the  singular  appearance 
of  being  a  single  vertebra  provided  with  foramina  for  two  vertebral  canals. 

The  mode  in  which  the  displacements  shown  in  the  specimen  were  produced, 
appears  to  have  been  as  follows.  The  fracture  of  the  odontoid  process  of  the 
axis  and  that  of  the  posterior  arch  of  the  atlas  probably  took  place  first.  Now 
these  fractures  would  have  the  effect  of  removing  the  chief  impediments  to  the 
segment  of  the  atlas  situated  between  the  occiput  and  axis  being  thrown  for- 
ward out  of  its  place.  Next,  as  the  patient  fell  fi-om  the  hayrick  head  fore- 
most, it  may  be  inferred  that,  when  he  came  to  the  ground,  a  powerful  force 
would  be  directed  on  the  cervical  vertebrae  in  such  a  way  as  to  compress  the 
segment  of  the  atlas  on  its  upper  and  under  articulating  surfaces,  and  cause  it 
to  be  shot,  wedge-like,  horizontally  forward,  and  to  be  thrown  over  the  edge  of 
the  axis,  to  lie  between  that  bone  and  the  pharynx.  When  the  atlas  had  thus 
vacated  its  place,  the  condyloid  processes  of  the  occiput  would  settle  down  on 
the  axis  ;  and  they  would  rest  on  it  with  comparatively  greater  security,  owing 
to  the  odontoid  process  having  been  broken  off.  In  course  of  time,  new  joints 
would  be  established  between  the  occiput  and  axis. 

It  is  much  to  be  wondered  at  that  an  injury  of  such  great  severity  as  must 
have  been  inflicted  to  produce  the  effects  exhibited  in  the  specimen,  especially 
considering  its  situation  in  reference  to  the  spinal  cord,  should  not  have  caused 
the  instantaneous  death  of  the  patient.  The  only  thing  that  can  be  noted  in  the 
way  of  explanation  appears  to  be,  that,  from  the  theca  near  the  seat  of  injury, 
namely,  at  the  foramen  magnum,  being  closely  adherent  to  the  vertebral  canal, 
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and  from  its  being  likewise  thicker  and  firmer  opposite  to  the  atlas  than  lower 
down,  that  strength  and  stiffness  of  the  membrane  may  have  had  some  share 
in  protecting  the  cord  from  being  crushed,  when  the  displacement  took 
place.* 

Of  Bed  Sores. — It  lias  just  been  seen  that  when  the  spine  is 
fractured  high,  in  the  column,  the  chief  danger  to  life  is  that 
caused  by  interruption  to  the  breathing.  But  in  whatever  part 
it  be  broken,  and  however  low,  if  paraplegia  has  been  produced, 
the  patient  will  be  subject  to  the  exhausting  effects  of  sloughs 
and  bed-sores. 

The  common  situations  for  these  sores  are — ^1 .  The  skin  over 
the  most  prominent  part  of  the  convexity  of  the  sacrum ;  2. 
That  over  the  tuberosities  of  the  ossa  ischii ;  3.  The  skin  over 
the  greater  trochanters  of  the  thigh-bones. 

The  time  varies  at  which  the  sloughs  begin  to  form  after  the 
accident.  Equal  care  being  supposed  to  be  taken  in  all  to  avert 
them,  the  differences  may  depend  on  the  age,  constitution  and 
btdk  of  the  patients.  They  generally  manifest  themselves  about 
the  fourth  day;  but  they  have  been  observed  as  early  as  the 
second.  The  first  sign  of  a  slough  beginning  is  that  the  skin 
presents  a  white,  sodden  appearance ;  it  then  becomes  brown 
and  mottled,  and  the  cuticle  separates.  In  a  short  time,  a 
patch  in  the  centre  turns  black  ;  the  skin  is  then  disintegrated, 
and  ere  long  becomes  pulpy  and  shreddy.  The  sloughing 
extends  from  the  circumference  indefinitely.  If  it  stop  any- 
where, a  line  of  demarcation  will,  be  observed.  In  some  cases 
the  destructive  process  is  carried  so  deeply  as  to  involve  the 
muscles.  After  the  slough  has  become  detached,  it  is  not  un- 
common to  fijid  the  part  of  the  sacrum  over  which  it  was 
formed  in  a  necrosed  condition.  The  vertebral  canal  has  been 
opened  in  such  circumstances,  causing  inflammation  to  spread 
to  the  membranes  of  the  cord. 

A  remarkable  feature  in  the  character  of  these  sloughs  is  the 
rapidity  with  which  they  form  and  extend ;  and  that  even  in 
persons  not  debilitated  by  previous  illness,  but  shortly  before 
in  robust  health.  That  observation  has  induced  some  to  believe 
that  the  chief  cause  of  the  production  of  sloughs,  in  cases  of 
paraplegia  from  fracture  of  the  spine,  was  a  supposed  defect  of 
nervous  influence,  due  to  the  destruction  of  the  spinal  cord. 
But,  before  accepting  that  as  the  only  explanation,  the  peculiar 

*  For  Mr.  B.  Phillips's  account  of  the  case,  see  Med.-Chir.  Trans.,  vol.  xx.  p. 
78.    That  gentleman  presented  the  specimen  to  Sir  Charles  Bell, 
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circumstances  of  a  patient  suffering  from  the  effects  of  a  fracture 
of  the  spine  ought  to  be  considered.  When  a  man  has  had  his 
back  broken,  nothing  is  ever  seen  in  the  living  body  equal  to 
the  permanent  fixedness  of  his  hips  and  legs  in  the  exact  posi- 
tion in  which  they  had  been  originally  placed  when  he  was  first 
put  upon  his  bed.  There  are  three  distinct  causes  for  that 
absolute  immobility.  The  most  obvious  one  is  his  want  of 
command  over  the  muscles  of  the  paralysed  parts.  The  second 
is,  that,  from  being  deprived  of  sensation,  the  patient  is  un- 
conscious of  pain  or  irksomeness  from  always  retaining  the  same 
position :  he,  therefore,  does  not  desire  change,  or  ask  his  at- 
tendants to  shift  his  position.  Thirdly,  the  fracture  of  the 
spine  itself  is  a  cause  of  his  inability  to  move  :  he  may  possess 
sufficient  strength  in  his  arms  for  lifting  or  turning  himself ;  but 
as  the  beam  that  connects  the  upper  v/ith  the  lower  part  of  his 
frame  has  been  broken,  his  efforts  will  be  abortive ;  and  if  his 
nurse  attempt  to  help  him,  the  pain  and  additional  injury  to  the 
part  will  make  her  desist.  Accordingly,  the  patient  continues 
lying — quite  indifferent  to,  or  ignorant  of,  the  bad  consequences — 
in  one  settled  position  aU  day,  and  all  night,  perhaps  for  several 
days  consecutively.  Hence,  the  whole  weight  of  his  hips  wiU 
press  with  concentrated  force  on  the  integument  which  covers 
the  most  projecting  points  of  his  'pelvis.  The  skin  overlying 
the  superficial,  convex,  and  irregular  surface  of  the  sacrum 
receives  the  principal  pressure.  That  compression  interrupts 
the  circulation:  the  blood  which  ought  to  go  to  the  part  is 
prevented;  that  which  ought  to  be  there  is  squeezed  out; 
the  vessels  are  tenantless.  An  additional  evil  remains :  it  is 
almost  impossible,  with  the  greatest  care,  to  prevent  a  small 
quantity  of  urine  from  trickling  into  the  bed-clothes;  besides 
that,  in  spite  of  every  attention,  liquid  faeces  lodge  about  the 
anus,  and  are  mixed  with  the  urine;  the  skin  of  the  nates 
becomes  macerated  in  that  noisome  mess,  the  acrid  fluid  acting 
upon  his  sodden  tissues  like  a  caustic.  It  is  not  surjDrising, 
therefore,  that,  by  the  combination  of  an  uninterrupted,  in- 
elastic, dead  pressure  of  the  skin  against  the  sacrum,  with  the 
irritating  influence  of  the  wet  bed-clothes,  a  portion  of  it  should 
soon  be  converted  into  a  slough.  The  subject  is  illustrated  by 
observing  the  difference  in  the  effects  when  the  spine  has  become 
united.  As  soon  as  the  consolidation  of  the  column  has  taken 
place,  the  sloughs  separate,  and  the  sores  fill  up  with  granula- 
tions, and  cicatrise,  although  there  be  no  amendment  whatever 
in  regard  to  motor  power  or  sensation.    JSTow  that  improvement 
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is  to  be  ascribed  to  the  opportunity  afforded  of  turning  the 
patient's  body  frequently,  and  performing  the  various  offices  of 
nursing  more  effectively  than  before,  owing  to  the  union  of  the 
fracture.  The  same  is  witnessed  in  persons  affected  with  para- 
plegia from  tumours  within  the  vertebral  canal,  or  from  caries  of 
the  spine  when  anchylosis  has  taken  place ;  in  these  cases,  by 
moderate  attention  to  nursing,  sloughs  or  bed-sores  may  be 
easily  averted,  or  healed  up,  if  already  formed.* 

Of  affection  of  the  urinary  organs. — The  debilitating  effects 
of  formidable  bed-sores  may  be  readily  estimated.  But  simul- 
taneously with  these  the  patient  has  to  encounter  other  serious 
dangers  connected  with  the  urinary  organs.  Owing  to  the 
bladder  being  deprived  of  sensation,  and  the  muscular  coat 
being  unable  to  expel  its  contents,  disease  extends  to  the  whole 
series  of  parts,  including  the  kidneys. 

1.  The  bladder  becomes  inflamed  from  over-distension.  The 
patient  being  no  longer  prompted  by  calls  to  pass  his  water, 
and  the  detrusor  urinse  having  lost  its  power  of  expulsion,  there 
is  constant  danger  of  the  urine  accumulating,  and  filling  the 
bladder  beyond  its  normal  capacity.  That  risk  is  met  by  the 
surgeon  drawing  off  the  water  at  regular  intervals.  But,  owing 
to  the  quantity  of  urine  secreted  varying  at  different  times,  and 
other  causes,  that  mode  of  relief  is  an  imperfect  substitute  for 
the  natural  one ;  and  the  walls  become  occasionally  over-dis- 
tended. Now  the  effect  of  over-distension  is  an  excessive 
stretching  and  tearing  of  the  tissues  of  which  the  coats  are  com- 
posed ;  and  it  is  reasonable  to  suppose  that  inflammation  should 
arise  from  that  cause.  When  the  viscus  is  similarly  expanded 
beyond  its  ordinary  dimensions  in  retention  of  urine  from 
enlarged  prostate,  inflammation  is  a  common  consequence. 
2.  The  frequent  repetition  of  the  introduction  of  the  catheter, 
imperatively  called  for,  is  another  cause :  owing  to  the  patient's 
insensibility  he  gives  no  token  of  being  hurt,  even  when  the 
instrument  is  vised  rudely,  and  the  surgeon  is  apt  to  be  be- 
trayed into  carelessness :  but,  whether  the  operation  be  per- 
formed gently  or  not,  there  is  reason  to  believe  that  the  repeated 
passage  of  the  catheter  brings  on  inflammation  in  the  urethra 
and  neck  of  the  bladder,  f    3.  Within  a  few  days  after  the 

*  See  antea,  p.  378  and  p.  391. 

t  The  writer  lias  read  and  heard  of  more  than  one  case  of  false  passages 
being  made.  The  swollen  condition  of  the  penis,  called  priapism,  has  been 
attributed  to  the  irritation  excited  by  the  introduction  of  the  catheter ;  but 
it  occurs  immediately  after  the  accident,  and  before  an  instrimient  has  been  used. 
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accident,  varying  from  the  second  to  the  ninth,  it  is  commonly 
observed  that  the  urine,  previously  acid  and  clear,  becomes 
alkaline  and  turbid;  and  the  change  is  made  known  by  the 
pungent  ammoniacal  smell.  The  turbid  appearance  is  due  to 
the  addition  of  mucus  ;  that  increases  gradually,  sometimes  to 
a  large  amount ;  and  it  becomes  tenacious  and  ropy,  so  as 
to  adhere  to  the  bottom  of  the  utensil.  After  a  time,  white 
matter,  ascertained  to  be  phosphate  of  lime,  is  found  in  the 
mucus.  Blood  is  also  sometimes  combined  with  the  other  con- 
tents. That  disordered  condition  of  the  urine  generally  lasts, 
in  fatal  cases,  till  the  death  of  the  patient.  But  not  unfre- 
quently  its  duration  is  temporary,  and  there  is  an  alternation  of 
periods  when  the  urine  is  acid  or  alkalme.  Cases  are  also  met 
with  in  which  the  prevalent  condition  throughout  has  been  that 
of  acidity. 

In  explanation  of  the  differences,  it  has  been  stated  that  the 
urine  is  always  acid  on  first  entering  the  bladder,  and  that 
the  change  to  alkalescence  takes  place  during  its  stay  in  the 
viscus.  The  theory  is  to  this  effect :  it  is  supposed  that  when 
the  bladder  is  paralysed,  the  mucous  membrane  is  deprived,  at 
the  same  time,  of  the  peculiar  property  possessed  by  it  of  bear- 
ing to  have  in  contact  with  it  an  excrementitious  fluid,  compound 
and  acrid  in  its  nature,  like  the  urine.  A  mutual  relation  of 
that  kind  exists  between  all  the  hollow  viscera  and  their  con- 
tents ;  as  the  stomach  with  the  gastric  juice,  the  gall-bladder 
with  the  bile,  the  rectum  with  the  fseces.  If  the  relation  be 
wanting — for  example,  if  the  urine  be  extravasated  into  the 
cellular  membrane,  or  cavity  of  the  peritonaeum,  structures  not 
endowed  with  the  property,  sloughing  or  high  inflammation 
will  be  the  consequence.  Again,  if  the  urine  be  kept  in  a 
utensil,  chemical  actions,  previously  restrained,  will  be  set  up. 
It  is  conceived  that,  in  paraplegia,  the  influence  adverted  to  is 
no  longer  possessed  by  the  mucous  coat ;  and  that  the  affinities 
which  bind  the  various  constituents  of  the  salts  of  the  urine 
are  changed.  Hence  it  is  supposed  that  the  urea  separates 
into  its  original  elements ;  the  disengagement  of  ammonia  ex- 
plains the  ammoniacal  odour ;  and  new  combinations,  leading 
to  the  formation  of  phosphatic  salts,  take  place  from  the  other 
elements  let  loose.  Chemical  processes  such  as  these  cannot, 
it  is  said,  be  carried  on  within  the  bladder  without  exciting 
irritation  in  its  coats.  Accordingly,  inflammation  faUs  on  the 
mucous  membrane,  and  extends  to  the  waUs  generally.  A 
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superabundant  secretion  of  mucus,  of  a  tena.cious,  birdlime 
consistence,  is  the  consequence  ;  and  the  morbid  action  proceeds 
along  the  ureters,  till  the  kidneys  are  included.  In  some 
cases,  the  inflammation  is  of  such  violence  that  portions  of  the 
mucous  membrane  are  thrown  off,  with  indescribably  foetid 
odour,  as  sloughs. ,  In  other  chronic  cases,  again,  calculi  of 
phosphate  of  lime  form  both  in  the  bladder  and  in  the  kidneys  ; 
and  these  set  up  fatal  irritation  in  the  organs  generally. 

A  young  man,  who  was  under  the  writer's  care  in  the  Middlesex  Hospital,  had 
fracture  of  one  of  the  dorsal  vertehrte,  and  complete  paraplegia,  from  falling 
off  a  tree.    With  difficulty  he  passed  through  the  dangers  of  extensive  sloughs 
on  his  nates  ;  and  after  surviving  for  eight  months,  appeared  to  be  recovering, 
with  paralysis.  For  the  greater  part  of  that  time  the  urine  flowed  continuously 
into  an  urinal,  and  the  catheter  was  not  used.    Eventually,  the  urine  became 
turbid  and  fcBtid ;  and  the  patient  died  with  symptoms  of  aggravated  disease 
in  the  bladder.    On  the  post-mortem  examination,  five  phosphatic  calculi, 
each  about  the  size  of  a  pigeon's  egg,  but  of  irregular,  angular  shape,  and  sur- 
rounded with  mucus,  were  collected  closely  together  in  the  lower  fundus  of 
the  bladder,  the  internal  coat  of  which  was  discoloured  and  shreddy.  Calculi 
of  the  same  kind  were  impacted  in  the  calices,  and  contained  loosely  in  the 
pelvis,  of  both  kidneys.    In  this  case,  pain,  which  is  generally  the  most  pro- 
minent symptom  of  stone  in  the  bladder,  had  been  absent.    Again,  owing  to 
the  patient  having  been  confined  to  bed,  and  the  detrusor  urinffi  having  ceased 
to  contract,  the  calculi  were  not  subjected  to  a  rolling  motion;  they  did  not 
acquire,  therefore,  the  smooth,  rounded  form,  characteristic  of  urinary  calculi. 
It  is  probable  that  the  inflammation  which  supervened  at  last  was  occasioned 
by  the  stones  having  gradually  become  so  large  that  they  reached  above  the 
level  of  the  orifice  of  the  bladder,  blocked  it  up,  and  so  obstructed  the  flow  of 
urine. 

In  another  patient,  the  writer  observed  a  remarkable  peculiarity  in  the  shape 
of  the  bladder,  obviously  the  consequence  of  continual  stillicidium  urina;. 
The  patient  had  complete  paraplegia  from  fracture  in  the  dorsal  region,  and 
his  water  had  flowed  continuously  into  an  urinal  for  several  months  before  death. 
In  the  post-mortem  examination,  the  bladder  was  found  to  be  of  the  usual 
form  and  capacity  at  the  lower  fundus ;  but  the  upper  fundus  was  closely  and 
permanently  contracted,  so  that  the  cavity  was  completely  obliterated,  and,  to 
overcome  the  contraction,  a  boring  action  of  the  finger  was  required.  It  was 
obvious  that,  from  the  urine  escaping  through  the  urethra  about  as  quickly  as 
it  entered  the  bladder,  the  cavity  above  the  level  of  the  orifices  of  the  ureters 
could  not  be  kept  dilated. 

Prognosis  in  paraplegia  from  fracture. — If  a  man  be  reported 
to  haye  'broken  his  back,'  it  is  known  generally  to  be  one  of 
the  gravest  of  accidents.  The  first  thing  which  will  guide  our 
opinion  as  to  the  probability  of  the  patient's  surviving  will  be 
the  situation  of  the  fracture.  If  it  be  below  the  level  of  the 
second  lumbar  vertebra,  where  the  cauda  equina  alone  is  con 
tained,  it  may  be  expected  that  the  patient,  even  when  the  dis- 
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placement  is  great,  will  retain  motor  power  and  sensation  in 
his  lower  extremities,  and  that  he  will  recover.  Should  the 
fracture  be  through  either  of  the  vertebrae  in  which  the  terminal 
portion  of  the  cord,  surrounded  by  the  roots  of  the  nerves,  is 
situated,  the  paralysis  may  be  partial ;  or,  though  complete,  the 
patient  may  have  some  hope  of  recovery.    When  fracture  occurs 


Fig.  62. 


The  left-hand  figure  represents  the  section  of  a  spine  which  had  been  fractured  in 
the  dorsal  region,  eight  months  before  death.  The  fragments  have  become  firmly 
imited.  One  of  the  intervertebral  foramina  has  been  obliterated.  The  figure  on 
the  right  is  intended  to  show  the  disorganised  and  atrophied  condition  of  the 
cord,  in  the  same  spine,  at  the  seat  of  injury.  The  case  is  briefly  referred 
to  on  the  previous  page.  Both  preparations  are  in  the  Museum  of  the  Middlesex 
Hospital. 

in  the  dorsal  region,  the  prognosis  is  unfavourable  in  all  cases  ; 
but  more  so  the  higher  the  fracture  is  situated,  in  correspondence 
with  the  increased  number  of  intercostal  muscles  thrown  out  of 
action  in  breathing.  In  fracture  of  the  cervical  vertebrae  the  cord 
is  generally  crushed  so  thoroughly  and  the  paralysis  is  so  general 
that,  instead  of  entertaining  the  question  of  the  patient's  re- 
covery, the  surgeon  counts  by  days  only  how  long  he  may  live. 
The  sole  hope  that  he  clings  to  is  the  chance  that  the  spinal  cord 
may  have  been  so  slightly  injured  as  to  have  produced  only 
transient  paralysis.  If  the  fracture  has  been  at  the  summit  of  the 
spine,  in  the  atlas,  or  processus  dentatus  of  the  axis,  unless  the 
patient  should  escape  in  the  remarkable  manner  related  in  Mr.  B. 
PhiUips's  case,  he  will  be  dead  before  the  surgeon  can  reach  him. 
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Case  of  recovery  fi-om  fracture  of  dorsal  vertebra}. — The  following 
case  is  inserted  in  this  place,  as  it  illustrates  some  of  the  sub- 
jects discussed  in  the  preceding  pages. 

Mr.  R..,  thirty-two  years  of  age,  from  the  West  of  England,  consulted  the  writer 
in  the  summer  of  1860.    When  about  nineteen  years  old,  he  fell,  with  a  branch 
of  a  pear-tree  on  which  he  sat  astride,  a  height  of  thirty  feet.    He  was  found  to 
have  fracture  of  the  spine,  between  the  eighth  and  tenth  dorsal  vertebrte,  and 
complete  paralysis  of  the  lower  extremities  and  of  the  bladder  and  rectum.  At 
first,  his  life  was  despaired  of  during  several  weeks,  on  account  of  immense  sloughs 
on  the  nates,  and  disease  in  the  urinary  organs,  induced  by  the  paralj'sis.  A.t 
length  the  sores  healed ;  and  as  promoting  that,  he  attached  great  value  to  the 
use  of  india-rubber  water-pillows,  which  he  began  to  use  a  fortnight  after  the 
accident.    These  pillows  he  has  occasionally  tried  to  give  up  ;  but  as  soon  as 
he  did  so,  new  sores  formed ;  and  he  employs  them  to  the  present  time,  whether 
sitting  or  lying.    The  urine  was  drawn  off  by  the  catheter  twice  daily  for 
three  months.    At  first,  it  was  extremely  offensive,  and  loaded  with  ropy 
mucus.    Subsequently,  the  water  began  to  dribble  away,  and  the  introduction 
of  the  instrument  was  discontinued.    Though  there  is  still  incontinence  of 
urine,  the  bladder  gets  filled :  he  is  made  aware  that  it  is  distended  by  what 
he  describes  as  a  peculiar  tremor  felt  at  the  pit  of  the  stomach :  he  then 
squeezes  the  abdomen  in  the  region  of  the  bladder,  with  both  hands,  and  so 
causes  an  increased  quantity  of  urine  to  be  expelled :  the  above  proceeding  he 
repeats  about  every  third  or  sixth  hour.    During  the  first  year  he  was  much 
inconvenienced  by  constant  or  frequently  recurring  involuntary  discharge  of 
the  faeces :  since  then  he  has  had  the  same  want  of  control  over  the  passage  of 
the  stools ;  but  the  act  has  been  performed  at  distant  intervals,  the  ordinary 
i    period  between  them  being  seven  or  nine  days;  sometimes  the  interval  is  a 
fortnight :  a  short  time  before  each  action  he  experiences  a  sense  of  heaviness 
in  the  head,  and  has  slight  flushing  of  the  face  ;  and  the  stool  which  comes  is 
immensely  large  and  of  nearly  solid  consistence.    It  was  not  till  six  months 
after  the  accident  that  his  hips  were  sufficiently  sound  for  him  to  sit  up  and  be 
wheeled  in  an  invalid-chair.    The  legs  are  now  entirely  devoid  of  sensation  ; 
and  during  the  first  eighteen  months  they  were  perfectly  motionless.  After 
that  the  effects  of  galvanism  were  tried,  and  ever  since  both  limbs  have  been 
subject  to  sudden,  and  sometimes  violent,  startings  :  these  are  commonly  excited 
by  touching,  or  changing  the  posture  of  the  legs ;  but  they  take  place  when  he 
is  lying  quiet,  without  any  apparent  cause  ;  within  the  last  six  years  the 
I  strength  and  frequency  of  the  convulsive  actions  have  abated,  and  they  have 
never  caused  pain ;  but,  as  they  are  both  inconvenient  and  disturb  his  sleep,  he 
is  accustomed  to  fasten  his  feet  by  straps  to  the  sides  of  the  bed,  by  which 
they  are  counteracted.    Since  recovering  from  the  dangers  immediately  follow- 
ing  the  accident,  his  health  has  been  almost  uninterruptedly  good.    His  lower 
ji   limbs,  from  the  hips  downwards,  are  atrophied,  and  the  joints  of  the  ankle, 
I    instep,  and  toes,  stiff"  and  distorted.    But  in  the  upper  part  of  his  body  he  is 
I   stout  and  powerfully  built,  the  muscles  of  the  shoulders  and  arms  being 
developed  to  a  degree  of  magnitude  seldom  seen  even  in  the  most  athletic. 
He  drives  himself  in  his  open  carriage.    He  was  not  fatigued  by  his  long 
railway  journey.    During  his  stay  in  town  he  paid  visits  to  the  Crystal  Palace 
and  other  show-places.    He  is  provided  with  a  mechanical  bed,  combining  all 
the  ingenious  contrivances  of  its  most  improved  construction, 
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Treatment  of  fracture  of  the  spine. — Shoxild  the  surgeon  hap- 
pen to  be  at  hand  when  the  accident  has  just  occurred,  his  first 
object  ought  to  be  to  guard  against  motion  of  the  spine,  while 
transporting  the  patient  to  his  home.  Before  allowing  ofiicious 
persons  to  lift  him  from  the  ground,  provision  ought  to  be  made 
for  his  being  borne  on  a  door,  shutter,  or  the  like ;  otherwise 
there  will  be  an  aggravation  of  the  crushing  and  tearing  of  the 
cord.  If  from  the  seat  of  pain  it  appear  that  the  fracture  is  near 
the  neck,  a  sack  or  pillow-case  ought  to  be  filled  with  sand ; 
bj  heaping  which  about  the  head,  it  can  be  kept  steady. 

When  the  clothes  have  been  cut  off  (to  avoid  motion)  and  it 
has  been  found  that  the  fracture,  or  fracture  and  dislocation, 
is  accompanied  with  considerable  irregularity  and  projection 
of  the  processes,  it  is  necessary  to  bring  the  parts  into  a  more 
favourable  position  for  future  union.  But  the  employment  of 
much  force  is  to  be  deprecated ;  a  gentle  stretching  of  the  body, 
steadily  continued,  may  be  had  recourse  to ;  but,  except  in  rare 
cases,  a  slight  change  of  the  posture  of  the  patient  is  all  that 
is  needed ;  when  laid  flat  on  his  back,  the  parts  tend  of  them- 
selves to  come  into  correct  apposition. 

In  selecting  an  appropriate  bed  some  foresight  is  wanted. 
The  one  which  is  to  be  preferred  above  all  others,  is  a  properly- 
constructed  water-bed.  If  an  invalid- couch,  on  the  principle 
of  Earle's,  be  procured,  it  wiU  afford  numerous  facilities  for 
nursing ;  by  slightly  bending  its  various  joints,  the  trunk  and 
limbs  of  the  patient  can  be  placed  in  a  favourable  position  for 
steadying  the  spine  at  the  seat  of  fracture  :  the  direction  of 
the  pressure  on  the  hips  can  be  gradually  changed  from  time 
to  time ;  while  conveniences  for  removing  the  evacuations 
without  the  necessity  of  lifting  the  patient  from  the  bed  are 
added.  Should  a  bed  of  that  kind  be  too  expensive,  the  next 
to  be  preferred  is  a  narrow  one,  rather  low,  with  boards  in 
place  of  sacking,  and  two  or  more  elastic,  yet  firm,  horse-hair 
mattresses.  Mackintosh  cloth,  and  over  it  a  draw-sheet, 
should  be  placed  under  the  patient's  hips.  Water-pillows,  and 
common  feather,  or  horse-hair  pillows,  lined  with  oil-silk,  should 
be  bountifully  provided. 

Experience  shows  that  the  application  of  leeches,  or  cupping, 
is  not  called  for  ;  that  patients  with  paraplegia  do  not  bear  loss 
of  blood ;  and  that,  instead  of  subjecting  them  to  frequent 
motion  in  applying  local  remedies,  it  is  best  to  preserve  the 
spine  in  perfect  repose. 
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No  delay  ought  ever  to  be  allowed  in  dray^ing  off  the  urine, 
by  the  introduction  of  a  full-sized  catheter  into  the  bladder. 
The  patient  may  not  have  passed  vp^ater  for  several  preceding 
hours ;  he  has  no  call  to  do  so  ;  and  delay  may  be  attended 
with  injurious  over-distension  of  the  coats  of  the  bladder.  It 
ought  to  be  remembered  that  as  the  patient  will  give  no  token  of 
pain,  however  much  the  instrument  may  injure  him,  the  operator 
ought  to  pass  it  with  all  gentleness.    Twice  in  tb"^  twenty-four 
hours  is  commonly  considered  sufficiently  often  for  the  intro- 
duction of  the  catheter.    But  if  the  kidneys  secrete  abundantly, 
or  if  the  urine  become  turbid  and  ammoniacal,  a  more  frequent 
introduction  may  be  expedient.    In  the  latter  case,  the  bladder 
ought  to  be  washed  out  daily  with  tepid  water,  acidulated  with 
nitric  acid.    Mineral  acids  may  also  be  given  internally.  As 
incontinence  of  urine  frequently  goes  along  with  retention,  and 
the  patient's  li»en  is  in  danger  of  becoming  wet,  he  ought  to 
be  furnished  with  an  urinal ;  but  due  attention  requires  to  be 
paid  to  that  utensil,  lest,  ow  ing  to  the  insensibility  of  the  parts, 
it  be  allowed  to  run  over,  or  be  upset.     When  the  period 
arrives  (if  the  patient  should  live)  at  which  the  neck  of  the 
bladder  offers  no  resistance  to  the  escape  of  the  urine,  and  the 
latter  continually,  runs  off  as  water  from  an  over-filled  cask, 
watchfulness  on  the  part  of  the  attendants  is  more  essentially 
required,  to  prevent  the  bedding  from  becoming  soiled.  The 
constant  use  of  the  catheter  will  be  no  longer  called  for ;  but 
it  may  be  proper  to  inject  the  bladder  occasionally,  to  remove 
sediment  that  may  have  collected. 

In  the  management  of  the  bowels,  it  may  be  assumed  that 
they  will  be  costive  in  general.  When  the  sphincter  ani  relaxes, 
and  abandons  its  opposition  to  the  escape  of  the  stools,  the 
contents  cease  to  be  discharged  at  regular  times,  as  during 
health  :  they  pass  out,  without  warning,  at  any  unlooked-for 
moment ;  accordingly,  however  unremitting  the  nurse  may  be 
in  her  attention  to  cleanliness,  her  efforts  will  be  defeated. 
But  at  a  subsequent  period,  the  stools  are  delayed  in  the  great 
intestine  ;  they  become  compact ;  they  are  discharged  at  long 
intervals ;  and  the  inconvenience  resulting  from  their  passing 
involuntarily  is  greatly  abated. 

Treatment  of  sloughs  and  bed-sores. — It  has  been  stated  above 
that  the  parts  of  the  hips  most  liable  to  the  formation  of  sloughs 
are  those  exposed  to  greatest  pressure,  and  to  continual  irri- 
tation from  lying  on  bed-clothes  saturated  with  urine  and 
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liquid  feces  :  that  it  is  the  skin  over  the  sacrum,  and  over 
the  tuberosities  of  the  ischia,  which  gives  vv^ay  first.    In  order, 
therefore,  to  prevent  the  formation  of  sloughs,  or  to  promote 
their  cure,  the  chief  objects  are,  first,  to  remove  pressure  ; 
secondly,  to  insure  cleanliness.    The  main  obstacle  to  gaining 
these  tw^o  ends,  at  the  commencement  of  the  treatment,  is  the 
injury  committed  on  the  fractured  portion  of  the  spine,  by 
moving  the  patient's  body ;  every  time  that  is  done,  a  jar  is 
communicated  to  the  broken  surfaces  ;  a  grinding  of  one  upon 
the  other  takes  place  ;  pain  and  inflammation  are  excited  ;  and 
the  process  of  union  is  interrupted.    Yet,  without  frequently 
turning  and  lifting  the  patient,  it  is  impracticable  to  ward  off 
pressure,  or  keep  the  hips  clean  and  dry.    It  being  required, 
therefore,  that  the  position  of  the  hips  should  be  oiten  changed, 
the  attendants  ought  to  be  instructed  how  to  accomplish  it 
with  the  least  danger.    Small  pillows  ought  to  be  gently  in- 
sinuated, at  different  times,  under  the  hips.    When  compelled 
to  turn  the  patient  round  on  one  side,  care  should  be  taken 
that  the  shoulders  and  upper  part  of  the  body  are  rotated,  at 
the  same  time,  in  a  corresponding  degree. 

As  a  means  of  protecting  the  skin  from  the  chafing  of  the 
wet  bed-clothes,  much  good  might  be  expected  from  painting 
the  surface  repeatedly  with  collodion  ;  but  as  the  application 
would  require  to  be  renewed  about  three  times  daily,  and 
that  would  necessitate  the  patient's  body  being  turned  on 
each  occasion,  it  can  only  be  used  partially  at  first ;  sub- 
sequently, if  the  fracture  unite,  it  will  be  found  of  great 
service.    Advantage  may  be  gained  by  the  ring-pillow  being 
placed  under  the  hips,  so  that  the  central  hole  may  come  oppo- 
site the  sacrum,  and  the  weight  fall  on  the  fleshy  parts  on  each 
side.    Or  a  plaster  spread  on  thick  material  (as  two  layers 
of  Avash-leather,  including  between  them  a  layer  of  felt,  or 
amadou),  with  a  hole  cut  out  in  the  centre,  may  be  stuck  on 
the  part  which  it  is  desired  to  defend.    Lastly,  the  india-rubber 
water-pillow,  of  a  size  adapted  to  the  hips,  and  containing  a 
little  air  as  well  as  water,  may  be  used  with  advantage.  For 
keeping  the  bed-clothes  dry,  frequent  changing  of  the  draw- 
sheet  is  the  chief  resource  ;  but  an  additional  measure  may  be 
resorted  to  :  if  the  patient's  thighs  be  kept  apart,  and  the 
knees  slightly  elevated  on  a  pillow,  a  large  porous  sponge,  or 
some  tow,  previoiisly  wetted  and  wrung,  wrapped  loosely  round 
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with  gutta-percha,  may  be  inserted  deeply  in  the  perinsenm  ; 
the  excretions  will  thereby  be  caught,  and  be  readily  removed 
often.  If,  notwithstanding  every  care,  a  portion  of  the  skin  lose 
its  vitality,  and  the  cuticle  begin  to  peel  off,  the  amount  of  de- 
struction may  be  limited  by  dressing  with  the  linimentum  tere- 
binthinse.  When  the  part  is  more  decidedly  mortified,  with  foul 
discharge,  cotton-wool  saturated  with  balsam  of  Peru  is  a  good 
application ;  and  over  that  should  be  laid  either  a  firm,  thick 
linseed  poultice,  or  a  compress  of  cotton-wool,  moistened  with 
yeast.  For  cleansing  foul  or  sloughing  sores,  nothing  surpasses 
the  carbolic  acid  lotion.  Cotton-wool  has  the  j^roperty  of 
clinging  to  the  skin  when  wet,  and  so  prevents  the  under- 
dressing  from  being  shifted.  As  the  slough  loosens,  it  ought 
to  be  clipped  away  with  scissors.  Should  the  surface  happily 
become  clean,  and  healthy  granulations  spring  up,  water- 
dressing,  with  a  continuance  of  the  measures  for  protecting  the 
^  hips,  will  best  favour  the  cicatrisation. 

On  trephining  the  spine. — When  it  is  proposed,  in  a  case  of 
fracture  of  the  spine  with  paraplegia,  to  trephine  at  the  seat  of 
injury,  the  object  is  to  elevate  or  remove  any  fragment  of  bone 
that  may  project  into  the  vertebral  canal  and  compress  the  cord. 
It  is  supposed  that,  by  taking  off  the  compression,  the  cord  will 
recover  its  lost  functions,  and  the  cure  of  the  patient  be 
promoted. 

The  operation  has  obviously  been  suggested  by  the  analogous 
one  performed  on  the  head.  When  a  man  has  fracture  of  the 
skull,  and  a  portion  of  bone  is  driven  in  upon  the  brain,  the 
surgeon  applies  the  trephine,  raises,  or  picks  away  the  depressed 
piece  ;  and,  if  the  case  be  favourable,  the  patient  will  become 
conscious,  recover  power  over  his  paralysed  side,  and  eventually 
get  well.  But  the  analogy  between  the  two  cases,  in  various 
points,  does  not  hold  good. 

1.  The  relation  of  the  skull  to  the  dura-mater  and  brain  is 
widely  different  from  that  of  the  vertebral  canal  to  the  theca 
and  cord.  In  the  former,  the  structures  are  in  close  apposi- 
tion :  in  the  latter,  the  canal  is  separated  to  a  considerable  dis- 
tance from  the  theca,  and  the  theca  from  the  cord.  The  effect 
of  compression  by  a  projecting  portion  of  bone  must,  therefore, 
differ  greatly  in  the  two  cases. 

2.  Owing  to  the  small  size  of  the  cord,  compared  to  the 
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brain,  an  injury  inflicted  on  it,  such  as  would  damage  the  brain 
only  to  a  slight  degree,  might  destroy  its  structure  tbroughout 
its  whole  thickness,  and  deprive  it  of  all  its  functions. 

3.  In  the  skull,  fracture  with  depression  is  the  result  of  direct 
force,  as  from  a  blow.  In  fracture  of  the  spine,  the  force  is 
generally  indirect,  as  from  a  heavy  body  descending  from  a 
height  on  the  head  and  shoulders.  Now  the  peculiarity  of  the 
latter  is  that,  after  the  breach  has  been  made,  the  force  does  not 
cease  to  act ;  the  weight  continues  to  bear  upon  the  fragments 
at  the  seat  of  fracture,  and  so  increases  the  displacement. 
The  degree  to  which  that  displacement  has  taken  place  cannot 
be  judged  of  by  the  appearance  of  the  spine  subsequently  ;  for, 
owing  to  the  elasticity  of  its  structure,  it  rebounds,  after  having 
been  violently  bent,  nearly  to  its  original  straightness.  The 
spinal  cord,  however,  must  at  the  moment  of  breakage  have 
undergone  a  severe  crushing  of  its  whole  substance,  at  the  seat 
of  fracture.  Accordingly,  in  performing  the  operation  of  tre- 
phining, in  the  two  ca,ses,  there  will  be  this  great  difference- 
namely,  in  operating  upon  the  head,  the  surgeon  will  expect, 
after  removing  the  depressed  fragment  of  the  skull,  to  find  the 
brain  throughout  sound ;  but  in  operating  on  the  spine,  he  will 
find  the  part  of  the  cord  situated  between  the  fragments  broken 
down  into  a  soft  pulp  ;  incapable  of  resuming  its  functions, 
after  the  cause  of  compression  has  been  removed. 

4.  In  fracture  of  the  skull  requiring  the  trephine,  the  surgeon 
has  to  cut  through  the  scalp  only,  in  order  to  reach  the  depressed 
fragment.  In  fracture  of  the  spine,  "he  will  be  obliged  to  make 
an  incision,  in  the  line  of  the  spinous  processes,  above  an  inch 
deep,  and  not  less  than  six  inches  long,  through  skin  and 
muscles — to  clear  the  trough  of  the  spine  of  its  tendons  and 
muscular  fibres — and  to  break  up  the  posterior  arches  of  the 
vertebrae  at  the  seat  of  fracture,  by  means  of  trephine,  saws, 
bone-scissors,  levers,  and  forceps.  When  he  has  forcibly 
detached  the  spinous  processes  and  laminae,  and  exposed  the 
cord  and  sheath  within  the  vertebral  canal,  he  will  probably 
learn  that  the  fragment  of  bone  chiefly  concerned  in  compressing 
the  cord  is  a  portion  of  the  body  of  one  of  the  vertebrae,  situ- 
ated at  a  part  in  front  quite  inaccessible. 

This  formidable  operation  will  have  the  effect,  not  merely  of 
converting  a  simple  into  a  compound  fracture,  but  the  bottom 
of  the  deep,  ragged  wound  will  be  in  communication  with  the 
interior  of  the  vertebral  canal.    Hence,  if  the  case  follow  a  com- 
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mon  course  of  compound  fractures,  and  suppuration  supervene, 
tlie  pus  that  is  formed  will  have  free  access  to  the  space  between 
the  walls  of  the  canal  and  the  sheath  of  the  cord ;  it  may, 
therefore,  penetrate  to  some  distance,  each  way,  from  the  seat 
of  fracture  :  and  it  is  not  improbable  that,  if  the  operation  had 
been  successful  in  causing  the  functions  of  the  cord  to  be  restored 
by  the  removal  of  the  compressing  fragment  of  bone,  these 
functions  would  soon  be  lost  again  by  the  inflammation  set  up 
in  the  cord  and  its  membranes  from  the  presence  of  the  pus 
around. 

Again,  let  it  be  considered  what  the  effect  will  be  of  dividing, 
in  the  course  of  the  operation,  the  muscles  and  their  tendons 
that  may  be  in  the  way,  and  of  removing  portions  of  the  pos- 
terior segments  of  the  vertebrae  at  the  seat  of  fracture.  These 
are  the  principal  structures  by  which  the  broken  ends  of  the 
upper  and  lower  fragments  of  the  spine  are  held  together. 
Consequently,  when  they  are  cut  and  taken  away,  the  mobility 
of  the  fractured  part  will  be  greatly  increased.  When  any 
attempts,  therefore,  are  made,  with  the  view  of  defending  the 
hips  from  bed-sores,  to  vary  the  position  of  the  patient  by  turn- 
ing him  round  in  bed,  the  fragments  vrill  roll  freely  on  each 
other,  there  will  be  a  grating  of  their  surfaces ;  the  attempts 
will  be  unsuccessful ;  and  the  cord  will  inevitably  be  injured. 

From  what  has  been  stated  in  previous  pages,  it  may  have 
been  seen  that,  except  in  those  cases  of  fracture  high  in  the 
spine  in  which  respiration  has  been  interrupted,  the  paralysis 
is  not  the  direct  cause  of  the  fatal  termination  in  cases  of  frac- 
ture generally.  The  chief  dangers  to  life  arise  from  extensive 
and  exhausting  sloughs  and  bed-sores,  morbid  conditions  of  the 
bladder  and  urinary  organs  generally,  and,  in  a  certain  degree, 
from  derangements  of  the  bowels.  These  are  indirect  effects  of 
the  paralysis.  But  if  they  be  overcome,  the  mere  loss  of  motion 
and  sensation  in  the  limbs,  and  inability  to  control  the  actions 
of  the  bladder  and  rectum,  will  not  destroy  life,  or  be  inconsistent 
with  the  patient  enjoying  good  health.*  The  practical  deduc- 
tion from  this  observation  is,  that  the  principal  aim,  in  the 
treatment,  ovight  to  be  to  avert  those  bad  consequences ;  and 
endeavour  to  preserve  life,  without  incurring  formidable  risks 
in  expectation  of  getting  rid  of  the  paraplegia. 


*  The  case  related  at  p.  403  is  a  favourable  illustration  of  what  is  stated  in 
the  text. 
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Moreover,  numerous  examples  have  been  adduced  to  show 
tliat,  especially  wlien  the  seat  of  the  fracture  is  at  or  near  the 
dorsi-lumbar  region,  complete  recovery  is  a  frequent  event,  the 
patients  having  become  strong  on  their  limbs,  and  able  to 
resume  their  occupations.  Accordingly,  in  that  situation  iu 
particular,  the  operation  of  trephining  ought  to  be  avoided.'^ 

ALEXANDER  SHAW. 


*  On  the  question  of  the  propriety  of  trephining  the  spine,  in  cases  of  frac- 
ture, with  paraplegia,  see  the  Report  of  a  discussion  on  the  subject,  at  a  meeting 
of  the  Medical  and  Chirurgical  Society,  in  the  Medical  Titnes  and  Gazette,  for 
December  9,  18G5. 

See  observations  on  the  same  subject,  by  Mr.  Jonathan  Hutchinson,  in  a 
Clinical  Lecture  on  Dislocations  and  Fractures  of  the  Spine,  in  the  London 
Hospital  Repo7-ts,  vol.  iii.  p.  357. 

See  also  the  same  question  discussed,  by  Mr.  Le  Gros  Clark,  in  his  Lectures 
delivered  at  the  College  of  Surgeons,  reported  in  the  British  Medical  Journal, 
July  17,  1869. 
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rpHE  human  face,  the  front  and  most  exposed  part  of  the  body, 
A-  would  be  more  frequently  the  seat  of  injury  were  it  not  for 
its  comparatively  small  size,  the  great  mobility  of  the  head,  and 
the  mechanically  protective  articulations  of  the  forearm  and 
hand.  Of  the  first  it  is  unnecessary  to  speak.  As  regards 
mobility,  the  head  can  bend  backwards  and  forwards,  and  also 
rotate  in  no  small  circumference  upon  a  horizontal  plane  ;  and 
to  this  the  efPect  of  the  general  mobility  of  the  vertebral  column 
is  to  be  added.  The  obliquity  of  the  inferior  extremity  of  the 
humerus  from  without,  downwards  and  inwards,  brings  the  hand 
in  flexion  immediately  in  front  of  the  mouth.  With  these 
means  of  guard,  the  head  and  face,  guided  by  the  eye,  readily 
escape  common  accident;  and  those  injuries  which  befall  it  are 
for  the  most  part  sudden,  and  often  violent. 

The  skin  of  the  face  is  not  quite  similar  to  that  of  other  parts 
of  the  body.  It  is  more  abundantly  supplied  with  minute  ves- 
sels, which  partake  of  the  character  of  gland-vessels,  in  being 
able  to  propel,  without  the  heart's  influence,  an  additional 
amount  of  blood  to  the  surrounding  tissues.  The  nerves,  the 
sebaceous,  and  sudoriparous  follicles  are  highly  developed,  and 
the  dermal  structure  is  intimately  united  to  the  layer  of  sub- 
jacent muscles,  whose  action,  impressing  lines  upon  the  skin 
through  the  subcutaneous  adipose  layer,  gives  impress  to  the 
features,  and  imparts  the  stamp  of  character  to  the  individual. 
The  bones  of  the  face  lack  the  density  of  the  bones  of  the  ex- 
tremities ;  they  are  either  thin  and  paper-like,  or  thicker  and 
spongy ;  but  in  both  instances  vascular,  and  little  prone  to 
exfoliation  from  common  causes.  They  bleed  when  cut ;  they 
yield  to  distension,  and  are  capable  of  recontraction ;  they  are 
subject,  moreover,  to  the  morbid  changes,  such  as  are  witnessed 
in  softer  tissues,  and  they  unite  readily  when  broken.  Injuries 
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to  the  face,  then,  may  be  appallmg  to  the  bystander,  but  they 
excite  far  fewer  feelhigs  of  dread  in  the  mind  of  the  surgeon.  A 
soldier  in  warfare  receives  a  sabre-cut  across  the  face  ;  the  wound 
may  gape  and  look  ghastly,  but  it  is  in  general  curable.  An 
artizan  is  struck  with  a  winch-handle  violently  upon  the  cheek ; 
he  is  seen  with  distorted  features  and  in  wild  delirium;  but  the 
stress  of  the  injury  is  recognised  as  limited  to  the  face  :  ex- 
perience shows  that  the  commotion  of  the  bram  will  subside,  and 
teaches  that  the  prognosis  is  generally  favourable. 

Erysipelas  is  an  accident  which  not  uncommonly  complicates 
these  cases.  Commencing  about  the  seat  of  injury,  it  spreads 
over  the  entire  head,  where  its  presence  is  dangerous  from  the 
proximity  of  the  brain,  and  the  close  vascular  connection  be- 
tween the  parts  within  and  without  the  skull. 

But,  these  evils  guarded  against  and  avoided,  there  is  still, 
in  the  event  of  recovery,  the  chance  of  deformity,  of  unpleasant- 
ness of  expression,  or  of  impairment  of  movement  in  parts 
essential  to  the  integrity  of  an  important  organ,  such  as  the 
covering  of  the  upper  lid  to  the  transparent  cornea  of  the  eye. 
To  all  these  points  the  surgeon  must  direct  his  attention  in  the 
selection  of  such  measures  from  the  commencement  as  are  best 
calculated  to  insure  relief. 

Bruises. 

Blows  on  the  face  are  commonly  followed  by  extravasations  of 
blood,  which,  as  in  the  familiar  instance  of  a  black  eye,  are 
seen,  in  their  various  phases  of  transformation  and  absorption, 
passing  through  the  shades  of  colour  from  deep  brown,  brownish 
or  yellowish  green,  pale  straw  hue,  to  the  natural  aspect, 
through  the  thin  integuments  of  the  face.  It  not  uncommonly 
happens  that,  in  connection  with  the  bruise  of  the  skin,  there  is 
extravasation  of  blood  under  the  conjunctiva,  or  in  the  anterior, 
or  even  posterior  chamber  of  the  eye.  These  injuries  are  inter- 
esting, both  pathologically  and  surgically.  In  the  fii'st  instance, 
as  showing  what  becomes  of  extravasated  blood,  and  how  soon 
it  may  become  absorbed.  In  the  second  place,  as  affording  an 
opportunity  of  testing  how  far  we  are  in  the  possession  of  means 
calculated  to  assist  and  to  expedite  the  efforts  of  nature. 

I  believe  that,  unless  circumstances  of  unfavourable  character 
interfere  with  the  processes  of  repair,  the  rapidity  with  which 
effused  blood  is  removed  by  the  unaided  action  of  the  absorbents 
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has  been  much  tiiider-estimated. ;  it  seems  to  be  the  very  first 
step  towards  recovery,  and  its  retardation  implies  the  existence 
of  some  disturbing  or  morbid  influence. 

In  1837  a  boy  aged  ten  was  brought  into  St.  Bartliolomew's  Hospital  with  a 
bruise  on  the  brow,  and  with  effusion  of  blood  into  the  anterior  chamber  of  the 
eye,  from  a  blow,  to  such  a  degree  that  neither  pupil  nor  iris  could  be  seen. 
During  the  course  of  the  night  so  large  a  quantity  of  the  blood  had  been 
absorbed  from  the  eye  as  to  leave  the  pupil  visible ;  and  at  the  end  of  the 
sixth  day  from  the  accident  the  anterior  chamber  was  clear,  there  being  only  a 
stain  of  blood  upon  the  surface  of  the  iris,  indicating,  in  all  probability,  the 
exact  spot  where  the  blood-vessel  had  given  way. 

So  in  bruises  of  the  skin  and  subjacent  parts,  the  removal  of 
effused  blood  commences  immediately  upon  the  receipt  of  the 
injury,  and  goes  on  with  a  rapidity  proportioned  to  the  healthy 
state  of  the  individual  and  the  activity  of  circulation  in  the  sur- 
rounding parts.  Pugilists,  who  are  brought  into  high  condition 
by  the  usual  system  of  training,  recover  from  the  bruises  which 
they  sustain  in  the  exercise  of  their  calling  in  from  six  to  nine 
days.  '  However  much  a  man  may  be  beaten  about  the  head,' 
explained  one  of  the  fraternity  to  me,  '  he  is  "  himself  again  " 
in  little  more  than  a  week,  provided  he  keeps  from  drink,  and 
takes  an  occasional  dose  of  opening  medicine.'  Experience  has 
shown  these  men  that  they  may  take  animal  food  with  impunity, 
but  that  stimulants  in  the  shape  of  drink  interfere  with  and 
retard  the  removal  of  the  bruise.  The  only  exception  to  this 
statement  respecting  rapid  absorption,  is  in  the  case  of  the 
effusion  of  blood  between  the  conjunctiva  oculi  and  the  sclero- 
tica. Here  a  space  of  four  or  six  weeks  may  be  necessary  for 
the  removal  of  the  stain ;  but,  then,  we  must  remember  that  in 
the  normal  state  there  are  but  few  vessels  of  any  kind  engaged 
in  active  work  in  either  tunic.  We  do  not  in  the  present  day 
bleed  a  patient  in  consequence  of  a  bruise ;  neither  do  we  employ 
stimulating  lotions  nor  frictions  to  the  affected  part.  An  eva- 
porating lotion  may  be  used  if  there  are  heats,  and  the  patient 
feels  the  application  grateful ;  but  the  best  treatment  consists 
in  abstinence  from  drink  (unless  under  exceptional  circum- 
stances), in  rest,  and  the  occasional  administration  of  aperient 
medicine.  I  have  not  witnessed  any  clearly-marked  beneficial 
effect  from  the  employment  of  tincture  of  arnica,  as  recom- 
mended by  many  surgeons.  It  may  be  used  in  the  saire 
strength  as  spirits  of  wine,  in  the  proportion  of  one  part  to 
eight  or  ten  of  water,  as  a  lotion,  and  it  will  at  least  serve  to 


414 


INJURIES  OF  THE  FACE. 


occupy  the  patient's  mind.  But  the  stories  of  its  almost 
miraculous  powers  are  without  foundation,  and  exist  only  in  the 
imagination.  It  may  be  rubbed  into  the  bruised  part,  either 
undiluted,  or  mixed  with  an  equal  part  of  water ;  or  the  patient 
may  use  Friar's  balsam,  or  any  stimulating  liniment  instead. 
These  applications  serve  only  to  excite  the  circulation,  a 
measure  usually  unnecessary  as  regards  the  head  and  face,  and 
capable,  if  in  excess,  of  inducing  a  result  totally  opposite  to 
that  for  which  it  was  intended. 

The  practice  of  making  a  puncture  into  parts  distended  with 
extravasated  blood,  in  order  to  preserve  the  vitality  of  the  skin, 
is  rarely  necessary  in  injuries  to  the  face.  The  only  parts  to 
which  such  a  measure  can  ever  be  applicable  are  those  where 
the  subcutaneous  tissue  is  very  loose,  and  easily  distended,  the 
skin  being  of  extreme  tenuity,  such  as  the  upper  eyelid ;  but 
even  here  we  have  rarely  occasion  to  do  so. 

The  question  of  rapid  or  of  slow  absorption  of  blood  is  one  of 
practical  importance  ;  for  by  its  proper  solution  we  may  justly 
estimate  the  progress  of  the  case.  In  contrast  with  the  rapid 
recovery  of  the  pugilist,  we  may  put  the  case  of  a  pallid,  feeble, 
and  under- fed  woman,  bearing  upon  her  person  the  marks  of  ill- 
usage.  It  is  no  uncommon  thing  to  see  in  such  a  person  the 
mottled-yellow  ring  around  the  eye,  telling  its  tale  of  the  blow 
inflicted  by  a  brutal  hand,  persisting,  with  but  little  change, 
for  many  weeks.  Under  such  circumstances  the  treatment  would 
be  different,  a  more  generous  diet  being  advisable.  But  even 
here  I  question  much  the  value  of  stimulating  or  other  local 
applications.  In  the  forehead,  extravasated  blood  presents  itself 
under  two  different  conditions.  There  may  be  a  simple  cutaneous 
bruise,  or  there  may  be  a  collection  of  fluid  blood  under  the 
occipito-frontalis.  We  have  already  discussed  the  former  spe- 
cies of  injury.  The  latter  may  be  dismissed  with  a  few  words, 
as  it  will  be  found  more  thoroughly  treated  in  the  essay  on 
Injueies  op  the  Head  (p.  254).  One  of  the  larger  vessels  of 
the  forehead,  bruised  or  otherwise  damaged  by  a  blow,  gives 
way  some  days  after  the  accident,  and  pours  forth  a  consider- 
able quantity  of  fluid  blood.  An  examination  conveys  to  the 
hand  of  the  surgeon  the  sensation  as  if  there  were  a  circular 
depression  of  the  skull  surrounded  by  a  sharp  ring  of  bone. 
The  explanation  of  this  feeling  is  not  obvious  ;  it  is  in  no  way 
connected  with  the  composition  or  the  coagulation  of  the  blood, 
for  it  is  felt  whenever  fluid  in  moderate  quantity  is  contained  in 
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a  yielding  yet  thiek-walled  cyst.  I  have  noticed  it  frequently 
in  tlie  examination  of  chronic  abscesses  in  various  parts  of  the 
body,  such  as  the  buttock,  arm,  or  knee.  Blood  thus  effused 
may  slowly  increase,  from  the  fact  of  the  vessel  remaining  open, 
and  bleeding  subcutaneously ;  or  the  bleeding  may  cease,  vphen 
changes  commence  calculated  to  remove  the  fluid.  If,  at  the 
expiration  of  some  weeks,  an  opening  be  made  through  the  skin 
(a  practice  by  no  means  generally  to  be  recommended),  a  thick 
brownish-black  fluid  escapes,  composed  of  blood-discs,  albumen, 
and  water.  The  absorbent  vessels  seem  to  remove  the  greater 
part  of  the  fluid  material,  and  either  to  remove,  or  to  deprive  of 
its  natural  properties,  the  coagulating  element  of  the  blood.  If, 
under  the  circumstances  of  an  injury,  coagulation  should  take 
place — an  event  which  must  happen  speedily,  and  before  the 
absorbent  vessels  have  had  time  to  act  on  the  blood,  or  else  not 
at  all — the  clot  acts  as  a  foreign  body,  and  will  excite,  especially 
in  persons  of  unhealthy  constitution,  inflammation  and  suppu- 
ration, under  which  processes  it  will  be  discharged. 

In  these  cases  we  again  witness  from  time  to  time  the  action 
of  causes  which  retard  the  absorption  of  blood.  Let  the  patient 
pursue  his  usual  habits,  and  take  the  customary  amount  of 
stimulants ;  the  integument  covering  the  swelling  becomes  hot 
and  puffy,  and  the  blood  beneath  either  remains  the  same,  or 
even  increases  in  quantity.  Let  the  patient  adopt  another 
course,  namely,  keep  himself  quiet,  avoid  stimulants,  be  moderate 
in  his  diet,  and  keep  the  bowels  open,  and  the  swelling,  which 
was  enlarging,  first  becomes  stationary,  and  then  disappears. 

A  boy  aged  seven  was  struck,  July  1,  1838,  on  the  right  temple,  towards  the 
outer  angle  of  the  eye,  by  a  stone,  which  was  thrown  at  him  by  another  boy  in 
anger.  A  small  wound  was  inflicted,  which  speedily  healed ;  there  was  scarcely 
any  bleeding  at  the  time.  The  lad  pursued  his  usual  habits,  and,  a  fortnight 
after  the  accident,  found  his  head  heavy  and  uneasy,  although  free  from  pain. 
The  mother  detected,  in  the  situation  of  the  cicatrix  of  the  wound,  a  solt 
swelling,  which  increased  in  size  until  he  was  brought  to  St.  Bartholomew's 
Hospital,  where  he  was  admitted  July  19.  There  was  a  large  fluctuating  and 
irregular  swelling  caused  by  the  elevation  of  the  integument  by  fluid.  The 
sensation  of  '  depression  of  bone '  was  communicated  to  the  fingers.  He  was 
ordered  aperient  pills,  and  a  cold  lotion  was  applied  to  the  head.  On  the  23rd 
of  the  month,  no  change  being  noticed,  a  puncture  was  made,  when  about  four 
ounces  of  daik-coloured  fluid  blood  escaped.  The  peculiar  sensation  resembling 
depression  of  bone  was  yet  more  evident.  In  three  days  he  was  convalescent, 
and  discharged  well  towards  the  end  of  the  month. 

After  very  severe  injuries  involving  fracture  of  the  skull  and 
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injury  to  the  brain,  blood-stains  and  ecchymoses  about  the  eyes 
remain  unchanged  for  many  days,  or  even  weeks.  Their  exis- 
tence is  merged  in  the  greater  injury,  and  they  are  only  impor- 
tant as  a  signification,  by  their  persistence  in  doubtful  cases,  of 
the  existence  of  some  serious  complications.  After  severe 
injuries  to  the  great  nervous  centres,  all  vital  processes  are 
depressed  and  in  part  suspended. 

We  read  of  bruises,  wounds,  and  other  injuries  of  the  frontal, 
and  sometimes  of  the  infra-orbital  nerve,  followed  by  amaurosis  ; 
and  authors  have  endeavoured  to  explain  the  connection  between 
the  two.  I  have  seen  both  nerves  divided,  and  otherwise 
injured ;  the  frontal  nerve  frequently,  in  cases  of  surgical  opera- 
tion and  accident,  and  no  instance  ever  came  before  my  obser- 
vation in  which  the  injury  to  the  nerve  seemed  to  exert  the 
least  effect  upon  the  organs  of  vision.  A  severe  blow  with  a 
stick  or  sword  upon  the  brow  may  be  followed  by  immediate 
blindness,  whether  it  divide  the  frontal  nerve  or  not.  But, 
then,  the  loss  of  vision  is  due  to  concussion  of  the  retina,  to 
rupture  of  the  minute  blood-vessels  which  ramify  in  that  delicate 
nerve-layer,  or  to  some  other  internal  disorganisation ;  and  we 
must  in  this  way  explain  the  case  which  Petit  brought  before 
the  Academy  of  Surgery,  namely,  that  of  an  officer  who  became 
completely  amaurotic  in  consequence  of  a  sword-wound  in  the 
eyebrow.  To  this  same  opinion  the  late  Mr.  Tyrrell  inclined ; 
he  denied  the  existence  of  sympathy  productive  of  such  serious 
results  between  the  fifth  and  the  optic  nerves,  and  referred  the 
loss  of  vision  to  concussion  of  the  retina.  In  the  same  way,  I 
question  the  accuracy  of  the  observation  by  Mr.  Wardrop,  that 
a  partial,  but  not  a  complete  division  of  the  frontal  nerve  will 
sometimes  produce  amaurosis ;  and  likewise  the  advantages  of 
the  method  of  treatment  founded  on  that  opinion,  namely,  to 
cut  down  and  completely  divide  the  nerve  in  question.  '  I  have 
met,'  says  Dr.  Hennen,  '  with  one  or  two  cases  of  amaurosis 
from  wounds  of  the  supra-orbital  nerve  ;  the  perfect  division  of 
the  nerve  produced  no  alleviation  of  the  complaint ;  but  after 
some  time,  the  eye  partially  recovered.'  '  When  defective 
vision  follows  a  wound  in  the  forehead,'  said  the  late  Mr. 
Guthrie,  '  the  only  hope  of  relief,  that  we  are  at  present  ac- 
quainted with,  lies  in  a  free  incision  down  to  the  bone,  in  the 
direction  of  the  original  wound  ;  and  even  of  the  efficacy  of 
this,  T  am  sorry  I  cannot  offer  testimony  from  my  own  practice, 
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having  failed  in  every  case  in  which  I  tried  it.''*  It  is  not  easy  to 
explain  Yicq  d'Azyr's  experiments  upon  this  subject.  He  laid 
bare,  in  a  variety  of  animals,  the  frontal  and  superciliary  branches 
of  the  fifth  pair  ;  he  bruised  and  tore  the  exposed  nerves,  and 
convinced  himself  that  this  was  speedily  followed  by  blindness. f 
JSTow  I  divided  the  frontal  nerve  in  two  rabbits,  in  the  month 
of  February  1839,  in  order  to  verify  the  former  experiments. 
After  bruising  and  cutting  the  nerves  in  more  places  than  one, 
I  allowed  the  wounded  parts  to  heal.  No  sensible  effect  was 
produced  in  the  vision  of  the  animals.  In  the  summer  of  1857, 
I  assisted  Sir  W.  Lawrence  in  the  operation  of  dividiiig  the 
infra-orbital  nerve  in  a  lady,  of  middle  age,  who  had  been  a 
most  severe  sufferer  from  neuralgia.  The  sight  remained  the 
same,  although  the  severment  of  the  nerve-fibres  in  that 
situation  is  attended  with  a  considerable  amount  of  bruising. 

But  the  use  of  the  ophthalmoscope  renders  the  diagnosis  in 
those  cases  far  more  accurate  and  certain  than  in  former  times  ; 
and  for  the  mode  of  its  application,  the  reader  is  referred  to 
the  essay  on  Diseases  op  the  Eye. 

A  divided  nerve  unites  as  readily  as  any  other  organised 
structure ;  and  the  usual  functions  are  restored  when  the  con- 
necting processes  are  completed.  The  nerve-fibrils  pass  through 
the  effused  fluid,  and  adapt  themselves  accordingly.  Mr. 
Quekett,  of  the  Royal  College  of  Surgeons,  possessed  a  specimen 
showing  this  process  of  union  ;  and  of  its  completeness  we  have 
abundant  illustrations  in  cases  of  accident  to  other  than  the 
frontal  nerve.  The  external  popliteal  nerve  is  sometimes  cut 
through  by  the  surgeon,  in  the  division  of  the  tendon  of  the 
biceps  flexor  cruris.  The  loss  of  sensation  and  motion,  which 
is  the  immediate  result,  to  the  great  dismay  of  the  patient,  is 
after  some  weeks  completely  restored. 

Wounds. 

The  treatment  of  wounds  of  the  face  consists,  as  in  the  case 
of  wounds  in  other  parts  of  the  body,  in  holding  tjie  divided 
surfaces  in  apposition  until  nature  has  had  time  to  tlirow  out  a 
new  connecting  medium ;  only,  in  the  face,  more  than  usual 
care  is  required  to  maintain  the  parts  in  their  exact  normal 


*  Lectures  on  the  Op.  Surg,  of  the  Eye,  p.  102,  1823. 
t  Journal  Complementaire  des  Scien.  Med.  vol.  xliv.  p.  201,  1832. 
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relation.  Let  us  imagine  the  nnpleasing  effect  produced  by  tlie 
imperfect  adjustment  of  a  divided  eyebrow.  Sir  W.  Lawrence 
once  had  to  reopen  a  healed  but  badly- adjusted  wound  in  this 
situation,  in  consequence  of  the  unpleasant  expression  it  con- 
veyed to  the  features,  and  to  cause  it  to  reunite  in  a  more 
accurate  manner.  Wounds  of  the  eyelids,  particularly  when 
attended  with  loss  of  substance,  may  be  followed  by  eversion  or 
ectropium  ;  and  wounds  of  the  nose  and  lips,  badly  treated, 
may  injuriously  affect  the  functions  of  the  organs  of  which  they 
are  the  instruments.  I  cannot  understand  the  '  immediate 
union '  of  Dr.  Macartney ;  that  is  to  say,  '  that  the  divided 
blood-vessels  and  nerves  are  brought  into  perfect  contact,  that 
union  takes  place  in  a  few  hours ;  and  as  no  intermediate 
substance  exists  in  a  wound  so  healed,  no  mark  or  cicatrix  is 
left  behind.'  The  union  of  divided  surfaces,  without  the 
assistance  of  a  new  connecting  medium,  appears  to  me  an 
impossibility.  But  the  surfaces  of  a  wound  may  be  so  accu- 
rately brought  together,  that  the  thinnest  possible  layer  of  con- 
necting material  may  suffice  for  the  reunion  of  the  cut  parts ; 
in  which  case  no  evident  cicatrix  will  follow.  In  all  cases, 
therefore,  whether  we  employ  plasters  or  sutures,  our  endeavour 
should  be  to  hold  the  wound  together  until  the  natural  union 
by  effused  lymph  is  sufficiently  strong  to  dispense  with  artificial 
assistance. 

A  clean  cut  on  the  forehead  does  not  always  need  a  suture ; 
the  necessity  depends  upon  the  gaping  of  the  wound.  If,  as  is 
commonly  the  case,  the  edges  keep  in  apposition,  a  few  strips 
of  plaster  are  all  that  is  required :  and  let  not  the  surgeon 
remove  them  for  some  days,  unless  heat  and  swelling  supervene. 
Nothing  interferes  so  much  with  processes  of  repair  as  constant 
changes  of  plaster,  washings,  and  examination  ;  a  wound  heals 
readily  under  an  incrustation,  or  a  hardened  clot  of  blood,  if 
left  to  pursue  its  own  course,  in  a  healthy  subject.  The  prac- 
tice of  the  antiseptic  treatment  of  wounds  is  here  wholly  un- 
called for.  The  great  point  is  to  surround  the  patient  with 
unvitiated  air. 

Wounds  involving  the  ej^ebrow  should  always  be  united  by  a 
few  points  of  the  interrupted  suture,  care  being  taken  that  the 
cut  edges  are  quite  clean.  The  shape  of  the  eyebrow  should  be 
considered,  and  the  first  suture  should  be  so  inserted  as  to 
l^revent  any  irregularity  in  that  important  feature.  As  regards 
division  of  the  upper  eyelid,  an  accident  comparatively  rare,  no 
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definite  rule  can  be  laid  down.  The  part  may  be  united  by 
suture  to  the  integument  of  the  brow,  if  torn  or  separated 
therefrom ;  but  the  whole  thickness  of  a  divided  eyelid  should 
not  be  transfixed  by  a  suture,  one  part  of  which  must  of  neces- 
sity press  upon  and  irritate  the  globe  of  the  eye.  Generally 
speaking,  the  prominent  and  convex  globe  forms  an  excellent 
support  to  the  divided  lid,  and  a  few  thin  narrow  strips  of 
plaster,  passing  transversely  as  regards  the  wound,  covered  by 
others  which,  applied  vertically,  strap  the  lid  down,  and  prevent 
the  patient  opening  the  eye  for  a  few  days,  are  quite  sufficient. 
In  some  severe  cases,  the  swelling  about  the  brow  and  cheek 
has  been  so  great,  that  the  lids  have  remained  closed  for  several 
days :  under  such  circumstances,  the  application  of  a  damp 
cloth  is  all  that  is  needed.  Hare-lip  pins  are  out  of  place  in 
wounds  of  the  eyebrow ;  the  desired  end  can  be  obtained, 
doubtless,  by  their  means  ;  but  the  proceeding  is  unnecessarily 
irksome,  and  possesses  no  advantages  over  the  suture.  The 
metallic  suture  should  be  used,  if  the  surgeon  happen  to  possess 
the  necessary  material ;  but  for  all  usual  emergencies  a  small 
needle,  slightly  curved  towards  the  point,  armed  with  a  fine 
round  silken  ligature,  will  be  found  sufficient.  There  is  no 
necessity  for  the  patient  to  have  the  face  constantly  covered 
with  a  wet  cloth.  He  may  consult  his  own  feelings ;  and  the 
surgeon  may  remember  that  the  process  of  union  goes  on  most 
favourably  under  the  thin  dry  line  of  blood  marking  the  well- 
adjusted  wound. 

A  vertical  wound  of  the  upper  eyelid,  passing  through  its 
whole  thickness,  the  edges  of  which  have  cicatrised  separately, 
leads  to  a  deformity  which  has  been  termed  colohoma.  At  the 
present  time,  however,  this  word  is  generally  used  to  designate 
the  congenital  variety  of  the  deformity.  It  may  be  rectified  by 
an  operation  similar  to  that  for  hare-lip,  excepting  the  employ- 
ment of  a  hare-lip  pin.  A  sufficient  amount  of  union  may  be 
maintained  by  fine  sutures,  and  the  closure  of  the  lid  over  the 
globe  of  the  eye  effected  by  strips  of  plaster.  '  I  have  seen  a 
case,'  observed  Sir  W.  Lawrence,  'in  which  a  horizontal  wound 
of  the  upper  lid  having  been  neglected,  a  sort  of  button-hole 
was  formed,  from  the  edges  not  having  been  kept  in  apposition  ; 
what  was  worse,  accretion  of  the  conjunctival  surface  of  the 
palpebra  to  the  globe  had  taken  place,  and  the  lid  hung  so 
much  over  the  globe  as  to  render  the  eye  almost  useless.'  I 
have  seen  the  same  under  circumstances  of  disease,  where 

■EE  2 


420 


INJUEIES  OF  THE  FACE. 


ulceration  of  the  eyebrow  and  upper  lid  has  ensued  from 
syphilitic  periostitis  of  the  frontal  bone.  In  such  cases,  the 
amount  of  disease  still  going  on,  or  liable  to  return,  renders 
operative  interference  unadvisable. 

As  regards  wounds  of  the  external  ear  or  of  the  nose,  the 
rule  is  absolute  in  surgery,  that,  whatever  be  the  amount  of 
injury,  the  parts  should  be  carefully  cleaned,  replaced,  and  held 
in  o.pposition  by  a  few  sutures  and  fine  strips  of  plaster.  Ee- 
sults  which  surprise  even  the  experienced  are  thus  obtained  in 
the  most  unpromising  cases  ;  and  the  deformity  is  comparatively 
inconsiderable. 

We  read  of  cases  of  the  division  of  Stenon's  or  Wharton's 
duct,  of  the  establishment  of  a  salivary  fistula,  and  of  the 
necessity  of  a  plastic  operation.  The  subject  will  be  more  fully 
discussed  in  the  article  on  Plastic  Surgery.  But  I  have  never 
seen  a  simple  wound  of  the  face  followed  by  the  accident  here 
referred  to.  Monro  states  that  the  duet  has  been  wounded  by 
the  surgeon's  lancet ;  and  Desault,  that  it  has  been  ruptured 
by  a  blow ;  and  the  latter  gives  minute  directions,  which  are 
commonly  quoted  in  surgical  works,  as  to  the  mode  in  which 
the  continuity  of  the  canal  is  to  be  reestablished  and  main- 
tained. He  recommends  the  introduction  of  a  seton  through 
the  canula  of  a  small  hydrocele  trochar  into  the  mouth ;  the 
wound  to  be  dressed  daily,  lint  and  a  compress  being  applied  to 
the  cheek.  Those  who  wish  the  details  of  this  operation  may 
consult  CEuvres  Chir.  de  Desault,  par  Bichat,  t.  ii.  p.  221.  I 
have  had  no  experience  of  the  use  of  the  actual  cautery,  nor  of 
the  employment  of  a  wire  heated  by  an  electric  battery  in 
these  cases,  although  such  means  have  proved  of  great  avail  in 
the  closure  of  fistula  in  other  situations.  Eodolfi  gives  the 
particulars  of  a  case  in  which  he  closed  the  opening  by  means 
of  collodion.* 

Wounds  involving  the  whole  thickness  of  the  lip  are  usually 
united  by  the  hare-lip  pin  and  sutures.  In  all  cases  it  is  im- 
portant to  preserve  the  line  of  red  margin  to  the  lip ;  and  this 
is  best  elfected  by  a  very  fine  needle  and  suture.  But  the 
metallic  suture  introduced  by  means  of  Simpson's  grooved 
needle  possesses  the  advantage  of  exciting  so  little  irritation, 
that  four  or  five  days  may  elapse  without  any  surgical  inter- 
ference.   The  wound  should  then  be  held  together  by  fine  strips 


*  O'azz.  Lomh.  iii.  1854. 
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of  plaster  passing  round  tlie  entire  head,  by  wMcli  the  traction 
on  the  newly-formed  material  is  prevented.  An  instrument  for 
pressing  together  the  cheeks  has  been  invented  for  the  same 
purpose.  Collodion  is  rarely  used  as  an  application  in  wounds 
of  the  face  ;  it  drags  too  forcibly  and  unequally  on  the  surround- 
ing structures,  and  presses  the  blood  from  the  capillary  vessels, 
by  which  the  process  of  repair  is  retarded. 

Foreign  hodies  are  occasionally  introduced,  more  particularly 
by  children,  into  the  ear  and  nose.  They  should  be  removed  from 
both  situations,  provided  this  end  can  be  accomplished  without 
pain  to  the  patient,  and  with  ease  to  the  surgeon.  But  when 
it  is  remembered  that,  if  left  alone,  the  foreign  body  generally 
becomes  loosened,  and  escapes  without  surgical  interference  of 
any  kind,  we  have  a  very  strong  argument  against  the  adoption 
of  any  means  involving  suffering.  No  cases  similar  to  those 
related  by  Acrel  in  1778,  and  by  Morgagni  and  Valsalva,  of 
worms  making  their  appearance  in  the  auditory  passage,  have 
been  noticed  of  late  years  ;  surgeons  have  not  been  called  upon 
to  treat  cases  of  convulsions  dependent  on  such  causes ;  and 
the  practice  of  injecting  the  distilled  water  of  St.  John's-wort, 
in  which  mercury  had  been  agitated,  for  the  purpose  of  destroy- 
ing the  worms  which  remained,  has  gradually  fallen  into  merited 
disrepute. 

Mr.  Samuel  Cooper  saw  the  case  of  a  child  aged  two  years  and  a  half,  into 
one  of  whose  ears  a  pebble,  and  into  the  other  a  French  bean,  had  been  pushed 
by  another  child,  and  remained  there  ten  months,  causing  complete  deafness 
and  extreme  suffering.  These  bodies  were  removed  by  the  forcible  injection  of 
tepid  water  and  the  use  of  a  bent  probe.  In  all  probability  the  meatus  had 
become  widened. 

I  saw,  in  August  1859,  a  child  about  three  years  old,  at  Epping  (a  patient  of 
Mr.  Duncan  Macnab,  of  that  town),  into  whose  ear  a  small  oblong  pebble  had 
been  introduced,  just  of  sufficient  size  to  occupy  the  auditor}'  passage.  There 
was  no  difficulty  in  touching  and  even  moving  the  stone,  but  in  every  attempt 
to  seize  it  with  a  pair  of  forceps  the  ends  of  the  blades  slipped  off  and  jerked 
the  body  further  towards  the  tympanum ;  and  the  introduction  of  a  bent  probe, 
or  thin  piece  of  metal,  was  impossible,  owing  to  the  narrowness  of  the  passage. 
Mr.  Macnab  determined,  in  the  absence  of  urgent  symptoms,  to  wait  and  see 
what  course  nature  would  pursue.  The  following  day,  amidst  a  considerable 
quantity  of  thick  puriforra  discharge,  the  pebble  presented  itself  at  the  external 
orifice,  whence  it  was  easily  and  without  pain  extracted  by  a  bent  probe,  and 
tlie  little  patient  had  no  bad  symptoms. 

We  should  remember  that  the  auditory  passage  is  widest  at 
the  external  orifice ;  then  it  narrows  somewhat,  and  becomes 
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wider  again  towards  the  membrana  tympani.  Thus  foreign 
bodies,  jjarticularly  when  round  or  oval,  can  with  difficulty  be 
handled  when  they  have  passed  through  the  contracted  part  of 
the  tube.  Singular  stories  are  told  of  the  effects  produced  by 
their  long  residence  in  the  ear.  Hildanus  affirms  that  he  cured 
a  young  girl  of  epilepsy  by  accidentally  removing  from  the  ear  a 
foreign  body  which  had  been  introduced  seven  years  before,  and 
had  been  quite  forgotten  !  Small  forceps  and  scoops  are  made 
to  assist  the  surgeon.  One  of  the  most  useful  instruments  is  a 
long  flat  steel  probe,  the  end  of  which  can  be  made  to  bend  to 
a  right  angle  by  a  screw  fixed  at  the  handle.  (Vide  Surgical 
Appaeatus.) 

Directions  are  given  that  such  instruments  should  be  intro- 
duced along  the  upper  rather  than  the  under  wall  of  the  meatus 
auditorius  ;  that  when  the  handle  is  raised  so  as  to  bring  the  end 
of  the  instrument  over  the  foreign  body,  the  point  may  recede 
from  the  membrana  tympani,  which  is  oblique  in  its  direction 
from  above  downwards  and  inwards.  It  is  unnecessary  to  con- 
demn the  unscientific  suggestion  of  Duverney,  namely,  to  make 
an  incision  behind  the  ear  for  the  purpose  of  gaining  space,  for  it 
must  obviously  be  on  the  outside  of  the  extraneous  substance. 
Moreover,  the  cartilaginous  external  ear  is  a  part  on  which  the 
performance  of  a  surgical  operation  is  productive  of  the  most 
severe  pain.  I  remember  the  removal  of  a  large  part  of  the 
external  ear,  by  Sir  W.  Lawrence,  at  St.  Bartholomew's  Hos- 
pital, from  a  man,  the  subject  of  chimney-sweep's  cancer ;  and 
the  patient,  though  rendered  unconscious  by  the  administration 
of  chloroform,  struggled  so  convulsively  and  uttered  such  loud 
cries  as  to  attract  the  observation  of  those  present.  The  great 
danger  arising  from  the  presence  of  a  foreign  body  in  the  ear, 
is,  that  it  should  excite  ulceration  of  the  membrana  tympani, 
and,  falling  into  the  middle  ear,  produce  by  its  presence  in- 
flammation of  the  temporal  bone.  The  compact  structure  of 
the  petrous  portion  of  the  bone  is  ill  able  to  withstand  morbid 
processes ;  it  soon  dies,  and  sets  up  inflammation  in  the  neigh- 
bouring substance  of  the  brain.  The  patient,  after  undergoing 
agonising  suffering,  dies,  labouring  under  cerebral  symptoms ; 
and  upon  examination  after  death  an  abscess  is  found,  not  un- 
commonly in  the  cerebellum,  containing  a  greenish-coloured 
matter,  occasionally  foetid,  and  surrounded  by  ragged  and  dis- 
coloured brain-substance.  For  such  an  occurrence  we  have  but 
limited  means  of  treatment.    We  read  of  cases  in  which 
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paralysis  of  the  arm  or  leg  suddenly  supervenes,  of  tlie  occur- 
rence of  delirium  or  coma ;  and  pathological  investigation 
shows  that  the  sinuses,  namely,  the  longitudinal,  lateral,  and 
petrosal,  may  be  full  of  pus  and  lymph,  proving  that  the 
patient  has  been  attacked  by  intracranial  phlebitis,  as  well  as 
by  disease  of  the  brain  itself.    (Vide  Diseases  op  the  Ear.) 

Foreign  bodies  introduced  into  the  nose  cannot  excite  the 
same  dangers  as  in  the  former  situation.  They  may  in  general 
be  readily  removed,  either  vrith  the  polypus-forceps  or  the 
scoop ;  the  only  danger  attending  the  operation  is  that  of 
breaking  the  spongy  bones,  or  of  pushing  the  svibstance  back- 
vrards  into  the  pharynx.  Let  it  be  remembered  that,  in  chil- 
dren especially,  there  is  no  cause  for  anxiety  or  haste  ;  the 
extraneous  body  will  work  its  own  way  out,  the  surrounding- 
parts  receding  so  as  to  widen  the  passage  by  which  it  entered. 

I  was  once  consulted  by  a  patient  suffering  from  discharge  from  the  nose,  and 
found  that  the  end  of  a  style  introduced  some  years  ago  down  the  lachrymal 
canal,  but  covered  by  the  integuments  of  the  face,  projected  into  the  inferior 
meatus.  The  removal  of  the  instrument  relieved  the  patient.  A  young  m;in 
consulted  Sir  W.  Lawrence  in  consequence  of  his  suffering  from  discharge 
from  the  left  nostril,  accompanied  with  enlargement  of  the  corresponding 
superior  maxillary  bone,  which  was  soft  and  yielding.  A  probe  introduced  into 
the  socket  of  the  second  molar  tooth  passed  readily  into  the  antrum,  and  allowed 
the  escape  of  some  thin  sero-purulent  fluid.  In  the  course  of  a  few  weeks  a  small 
bit  of  lint  escaped  from  the  antrum  through  the  socket  of  the  tooth,  the 
discharge  from  the  nose  ceased,  the  cheek  regained  its  normal  size,  and  the  man 
recovered.  It  turned  out  that  the  lint  had  been  used,  steeped  in  laudanum,  for 
plugging  the  socket  and  relieving  a  temporary  attack  of  face-ache. 

The  presence  of  a  foreign  body  in  the  nostril  may  become  the 
cause  of  ozsena,  and  lead  to  the  secretion  of  a  foetid  puriform 
discharge ;  and  attention  has  lately  been  directed  to  this 
subject  by  some  of  the  surgeons  of  St.  George's  Hospital,  who 
have  pointed  out  the  propriety  in  doubtful  cases  of  careful 
examination,  under  chloroform,  of  the  affected  part. 

In  September  1859,  two  little  boys,  between  six  and  seven  years  of  age, 
came  under  the  care  of  Mr.  Prescott  Hewett.  The  first  was  said  to  have 
passed  a  plum-stone  up  the  nose,  and  the  event  was  supposed  to  have  taken 
place  a  year  previously.  On  examination,  some  foreign  substance  could  be 
recognised,  with  the  probe,  high  up  in  the  nostril,  and  wedged  against  the 
spongy  bones.  It  was  impossible  to  deal  with  it  until  chloroforai  had  been 
given,  and  this  having  been  done,  a  long  screw  (more  than  an  inch  in  length) 
was  with  some  difficulty  extracted.  The  child  soou  recovered.  The  other 
had  been  under  the  care  of  various  practitioners  for  the  last  three  years,  on 
account  of  '  discharge  from  the  nose,  oza;na,'  &c.,  but  without  any  suspicion 
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entertained  of  a  foreign  body  being  present.  On  examination,  Mr.  Hewett 
recop-nised,  at  the  top  of  the  nostril,  a  black  coloured  substance,  which  seemed 
hardly  like  a  portion  of  the  natural  tissues.  The  child  was  therefore  put  under 
the  influence  of  chloroform,  and  a  small  black  button  (such  as  is  used  on  boots) 
was  extracted.  The  ozrena  and  discharge  from  the  nose  soon  disappeared.* 
Another  case  has  been  described,  in  which  a  piece  of  wood-shaving  was 
removed  under  similar  circumstances. 

For  the  treatment  of  the  scars  resulting  from  b\irns  and 
scalds  of  the  face,  vide  Plastic  Surgekt.    I  may  here  remark, 
that,  after  the  application  of  heat  in  any  form  to  the  integu- 
ment, the  great  point  to  ascertain  is,  whether  the  entire  thick- 
ness of  the  skin  has  been  destroyed.    If  only  the  superficial 
layer  has  been  disorganised,  repair  goes  on,  without  subsequent 
contraction,  by  means  of  a  number  of  small  florid  and  well- 
formed  granulations.    If,  however,  the  whole  thickness  of  the 
integument  is  involved,  then  to  a  certainty  contraction  will 
follow.    The  eyelid  will  be  drawn  downwards,  producing  ectro- 
pium ;  the  nares  may  be  narrowed  and  twisted ;  the  mouth 
drawn  downwards  and  to  one  side,  exposing  the  teeth  and  jaw. 
The  features  cease  to  be  in  harmony,  and  the  teeth  become 
horizontal.    Surgical  skill  is  often  in  vain  invoked  to  arrest  the 
contraction ;  it  goes  on  steadily  and  slowly,  however  we  may 
arrange  the  plasters  and  dressings,  or  in  whatever  position  tlae 
patient  may  be  placed.    It  is  in  general  after  a  lapse  of  years 
that  relief  from  the  deformity  is  sought ;  and  then  the  disap- 
pointment attending  plastic  operations,  or  partial  divisions  of 
the  contracted  bands,  has  been  too  generally  experienced  to 
need  comment.    I  would  call  especial  attention  to  the  treat- 
ment of  these  contractions  by  slow,  gradual  extension,  the  ad- 
vantages of  which  proceeding  merit  more  general  attention : 
the  contractile  material  of  the  cicatrix  becomes  slowly  absorbed, 
and  when  once  absorbed  is  not  reproduced ;  the  hard  and 
puckered  skin  becomes  soft  and  yielding,  though  never  like 
healthy  integument ;  and  results  are  ultimately  attained  which 
surpass  expectation.    The  objection  to  this  practice,  that  it  is 
slow  and  involves  a  treatment  of  many  months,  is  not  tenable, 
for  the  treatment  of  wounds  made  in  the  performance  of  plastic 
operations  on  cicatrices  is  very  frequently  more  tedious  still ; 
and  then  it  must  be  remembered,  that  after  the  wound  has 
healed,  a  process  of  contraction  goes  on  again  in  every  part 
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allied  in  its  nature  to  a  cicatrix,  and  in  many  cases  tlie  surgical 
operation  lias  to  be  repeated. 

Cases  occasionally  present  themselves  in  which  the  cheek  be- 
comes adherent  to  the  gums,  in  consequence  of  sloughing  of  the 
lining  membrane,  and  subsequent  granulation  and  union  of  the 
adjacent  surfaces.  The  movements  of  the  mouth  are  always  so 
much  impaired  that  the  power  of  mastication  is  lessened  ; 
and  it  occasionally  happens  that  the  teeth  are  so  firmly  clenched, 
that  there  is  difB.culty  in  giving  to  the  patient  the  necessary 
nutriment. 

I  saw,  in  1845,  a  lady  to  whom  this  accident  had  occurred,  after  profuse 
salivation,  directed  for  the  purpose  of  relieving  her  from  an  attack  of  psoriasis. 
The  soreness  of  the  mouth  caused  by  the  mercuiy  was  aggxavated  hy  the 
presence  of  some  carious  teeth,  which  the  surgeon  refused  to  remove.  A  very 
strong  band  of  adhesion  formed,  which  was  twice  divided  by  another  surgeon ; 
the  relief  thus  afforded  was  temporary,  and  the  closure  of  the  mouth  recurred 
in  the  course  of  a  few  weeks.  About  the  same  time  I  saw  a  boy,  all  of  whose 
teeth  were  sound ;  but  in  whom  sloughing  of  the  mucous  membrane  of  the 
cheek  had  taken  place  during  the  course  of  some  eruptive  disorder.  Two 
cases  very  similar  to  the  last  have  been  lately  treated  in  St.  Bartholomew's 
Hospital.  In  the  first  patient,  a  young  girl  of  fifteen  years,  a  single  band  of 
considerable  thickness  had  formed  on  the  right  side  of  the  mouth.  It  was 
extirpated  by  operation  down  to  the  healthy  structures ;  but,  as  cicatrisation 
proceeded,  the  mouth  would  have  closed  again,  had  not  small  ivory  wedges 
been  introduced  between  the  teeth,  and  retained  there  by  night  as  well  as  by 
day.  In  the  second,  a  boy  aged  ten,  the  adhesions  were  more  general:  no 
operation  was  performed ;  and  a  limited  amount  of  benefit  was  obtained  by  the 
employment  of  the  ivory  wedges.  There  was  a  case  of  contraction  of  the 
mouth  in  a  man,  a  patient  at  the  Royal  Orthopisdic  Hospital  (in  1859),  who 
had  been  a  sufferer  from  rheumatic  disease  of  the  articulation  of  the  lower 
jaw.  The  tissues  round  the  articulation  were  hard  and  unyielding,  and  scarcely 
permitted  the  least  separation  of  the  teeth.  Considerable  relief  was  obtained 
by  slow  extension. 

In  all  these  cases,  whatever  may  be  the  primary  cause,  the 
rule  to  observe  is,  to  avoid  as  much  as  possible  the  use  of  the 
knife.  Division  of  the  morbid  parts  must  be  followed,  however 
skilfully  the  operation  is  performed,  by  the  formation  of  a  fresh 
cicatrix,  in  which  the  tendency  to  contraction  will  exist  to  the 
same  extent  as  in  the  original  cicatrix.  Indeed,  the  mouth  be- 
comes stiff  during  the  night  while  the  patient  sleeps,  unless  the 
jaws  be  kept  artificially  open.  The  treatment  by  the  introdvic- 
tion  of  wedges  of  gradually  increasing  size  is  founded  on  this 
recognised  principle,  that  pressure,  however  gentle,  will,  if 
steadily  and  unremittingly  persevered  in,  gradually  overcome 
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tlie  most  powerful  resistance ;  and  experience  shows  us  that, 
under  such  a  process,  the  strongest  bands  of  adhesions  become 
elongated,  absorption  removing  that  part  of  their  tissue  in  which 
resides  the  tendency  to  recontract.  Consequently,  when  the 
mouth  has  once  been  opened  by  such  a  plan  of  proceeding,  it  is 
found  on  examination  that  the  newly-formed  tissue  has  lost  its 
hardness,  and  that  the  advantages  which  the  patient  has  derived 
are  permanent. 

Haemorrhage  from  the  ears,  after  injury,  is  coiiiraonly  re- 
garded as  an  indication  of  fractured  skull ;  and  such  indeed  it 
is,  provided  the  flow  of  blood  be  copious.  But  there  are  other 
cases  in  which  the  hsemorrhage  is  not  considerable,  and  seems 
to  proceed  from  the  lining  membrane  of  the  external  ear,  with- 
out the  more  serious  complication. 

A  boy  was  admitted  into  St.  Bartholomew's  Hospital,  December  14,  1843, 
having  fallen  on  his  head  from  a  pillar  six  feet  iu  height.  Ilis  parents  noticed 
that  he  was  taken  up  insensible,  blood  flowing  from  both  mouth  and  ears. 
His  shirt  was  stained  with  blood.  At  the  time  of  his  admission  he  was  just 
able  to  speak  and  answer  questions.  The  head  was  shaved,  and  a  cold  lotion 
was  applied  ;  no  bad  symptoms  supervened,  and  he  was  discharged  well  within 
a  month. 

Such  cases  are  by  no  means  uncommon  in  hospital  practice, 
and  may,  with  a  little  care,  be  readily  distinguished  from  those 
of  more  serious  character,  in  which  the  flow  of  blood  depends 
on  fractured  base  of  the  skull,  and  laceration  of  some  of  the 
venous  sinuses.    (Vide  Injuries  of  the  Head.) 

Fractures. 

Fractures  of  the  ossa  nasi  are  not  uncommon,  and  are  usually 
attended  with  depression,  but  swelling  and  eccliymosis  often 
render  the  diagnosis  at  the  time  of  the  accident  difficult.  In 
the  Museum  of  St.  Bartholomew's  Hospital,  there  is  a  prepara- 
tion showing  the  '  union  of  a  transverse  fracture  of  the  ossa  nasi 
a  short  distance  above  their  lower  border.'  *  When  replacement 
of  the  depressed  portions  is  practicable,  the  surgeon  must  in- 
troduce into  the  nostril  some  such  instrument  as  a  female 
catheter,  or  a  pair  of  dressing-forceps,  and  apply  pressure  in 
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the  riglit  direction.  He  is  recommended  to  plug  tlie  nostril, 
when  the  tendency  to  displacement  remains ;  but  I  do  not  ap- 
prove, as  a  rule,  of  distending  the  nostril  with  a  foreign  body. 
It  was  remarked  by  Sir  C.  Bell,  that  no  tubes  can  be  employed 
so  as  to  support  the  broken  bones ;  and  when  these  have  been 
replaced,  they  will  not  readily  change  their  position,  as  they 
are  acted  on  by  no  muscles.  Haemorrhage  may  be  profuse  for  a 
time,  but  usually  ceases  spontaneously,  or  upon  the  application 
of  cold.  Plugging  the  nostril  should  not  be  resorted  to  except 
in  cases  of  severe  displacement  of  the  bone,  for  it  causes  the 
patient  great  discomfort,  and  not  uncommonly  fails  to  effect  the 
purpose  for  which  it  is  used.  Cases  occur  in  which  the  septum 
nasi,  together  with  the  crista  galli  and  cribriform  plate  of  the 
ethmoid  bone,  are  driven  upwards  to  the  skull ;  and  there  may 
be  injury  to  the  brain  and  escape  of  cerebral  matter.  The  frac- 
ture of  the  facial  bones  is  here  comparatively  unimportant ;  and 
the  injury  must  be  regarded  as  a  variety  of  fracture  of  the  base 
of  the  skull,  of  which  the  rules  of  treatment  are  given  in  the 
essay  on  Injuries  op  the  Head.  In  the  same  way,  injuries  of 
the  lachrymal  bone  involving  the  nasal  duct,  will  be  considered 
under  the  head  of  Injuries  op  the  Eye.  The  eye  may  be 
bruised  by  the  same  injury  which  has  broken  the  nasal  bones, 
but  it  is  rarely  affected  secondarily  by  inflammatory  dis- 
turbance. 

Mr.  South  relates  the  case  of  a  man  who  was  struck  on  the 
face  with  the  handle  of  a  crane,  and  in  whom  all  the  bones 
were  separated  and  loosened,  'feeling  like  beans  in  a  bag.'  The 
bones  may  be  crushed  by  the  passage  of  a  bullet,  or  by  a  fall 
on  the  face  from  a  great  height.  The  chances  of  recovery 
depend  upon  the  amount  of  injury  which  has  been  sustained  by 
the  brain.  We  have  no  means  of  setting  or  adjusting  the 
broken  bones,  and  we  must  be  content  with  general  treatment. 
The  teeth  are  commonly  loosened,  or  completely  detached.  In 
the  former  case  it  should  be  remembered  that  they  may  again 
become  firm,  and  should  be  left  in  situ.  A  completely  detached 
tooth  replaced  in  the  socket  may,  it  is  true,  contract  some  ad- 
hesion to  the  gum  ;  but  sooner  or  later  it  acts  as  a  foreign  bod}", 
and,  after  exciting  irritation,  falls  out,  to  the  great  comfort  of 
the  patient. 

Hyrtl  remarks,  that  an  observation  by  Petrequin  and  Boucha- 
court  on  injuries  in  this  region  is  of  importance  in  a  medico- 
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legal  point  of  view ;  namely,  that  wounds  of  the  face  caused  by 
the  violent  action  of  blunt  instruments  have  often  the  same 
appearance  as  if  inflicted  by  the  sharp  cutting  edge  of  a  knife. 
The  sharp  border  of  the  superior  maxillary  and  malar  bones, 
or  the  edges  of  the  teeth,  will,  when  a  blunt  body  presses 
against  them,  cut  through  the  skin  and  subjacent  soft  parts, 
and  cause  an  injury  closely  resembling  an  ordinary  incised 
wound. 

Middeldorpf  *  relates  a  case  of  fracture  of  the  upper  jaw  and 
malar  bone,  together  with  fracture  of  the  vomer  and  ethmoid, 
accompanying  fracture  of  the  lower  jaw,  from  a  fall.  He  points 
out  the  possibility  of  a  fracture  of  the  upper  jaw  in  conse- 
quence of  a  blow  upon  the  chin.  The  symptoms,  resembling 
those  of  fracture  of  the  base  of  the  slcull,  which  sometimes 
accompany  fracture  of  the  malar  bone,  have  been  already 
referred  to  under  Injuries  of  the  Head,  p.  283  ;  and  some 
further  observations  on  the  treatment  will  be  found  at  p.  433. 

Fractures  of  the  lower  jaw. — The  lower  jaw  is  the  strongest  of 
the  bones  of  the  face ;  the  lower  margin  of  its  body  is  more 
prominent  than  the  upper,  which  is  composed  of  alveoli,  and 
contains  the  teeth :  the  front  surface  is  therefore  oblique,  from 
below  upwards  and  backwards ;  and  this  obliquity  becomes  the 
more  marked  as  the  teeth  drop  out  and  the  alveoli  become 
absorbed  in  the  processes  common  to  old  age.  Indeed,  in  the 
jaw  of  a  very  old  person,  the  mental  foramen  approaches  the 
upper  border  of  the  bone.  The  rami  are  nearly  perpendicvilar 
to  the  body  in  middle  age,  but  in  both  very  old  and  very  young 
the  direction  is  obliquely  backwards,  and  approaches  the  hori- 
zontal. The  strongest  part  is  the  symphysis,  or  that  part 
where  the  two  halves  of  the  bone,  separate  in  foetal  life,  become 
coalesced  in  the  course  of  development.  In  this  immediate 
spot  fracture  rarely  occurs,  the  bone  usually  giving  way  a  short 
distance  either  to  the  right  or  the  left,  where  it  is  thinner,  in 
the  space  between  the  symphysis  and  the  insertion  of  the  mas- 
seter.  In  other  cases,  the  fracture  occurs  at  the  angle,  or  in 
the  ramus  of  the  jaw,  the  coronoid  process,  or  the  condyle.  The 
bone  may  be  broken  in  more  than  one  place ;  fracture  may  be 
combined  with  dislocation. 


*  Bcitrdge  zur  Lehre  von  den  Knoclienbruclien,  von  Dr.  A.  Th.  Middeldorpf, 
Breslau,  1853. 
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Bonn  *  gives  an  account  of  fracture  combined  with  dislocation  of  tlie  condyle 
of  the  lower  jaw.  There  was  a  longitudinal  fracture  in  the  middle  of  the 
bone,  and  at  the  same  time  the  right  condyle  was  broken  off  from  the  neck,  and 
dislocated  forwards  and  inwards,  where  it  lay  united  by  callus,  near  to  the 
foramen  ovale  (foramen  maxillare  posterius).  The  pointed  upper  extremity  of 
the  neck  of  the  lower  jaw  articulated  with  the  glenoid  cavity,  and  the 
separated  '  head '  with  the  lateral  part  of  the  tubercle  of  the  temporal  bone. 
There  was  motion  in  the  joint.  The  same  author  mentions  a  case  of  fracture 
and  dislocation  of  both  condyles  of  the  lower  jaw.  In  a  young  man,  who  had 
had  numerous  other  fractures,  and  who  died  live  weeks  after  the  accident, 
there  was  found,  besides  a  longitudinal  fracture  of  the  middle  of  the  bone, 
fracture  and  complete  separation  of  both  condjdes,  which  were  drawn  forwards 
and  inwards  as  in  the  preceding  case,  and  hxed  by  callus,  not  far  from  the 
foramen  ovale,  on  either  side.  On  the  left  side,  the  articular  or  glenoid  cavity 
was  externally  rough  and  uneven,  and  surrounded  by  a  rough  callous  border ; 
on  the  right  side  it  was  divided  into  two  parts,  of  which  the  inner  was 
hollowed  out  and  smooth ;  the  other  uneven,  and  surrounded  by  a  prominent 
callous  ridge.  The  smooth  cartilage-covered  condyles  were  in  contact  with  the 
cartilage-covered  tubercle  ;  the  pointed  upper  extremity  of  the  neck  of  the  lower 
jaw,  with  the  uneven  surface  of  the  glenoid  cavity. 

During  the  course  of  the  year  1860,  Mr.  Hohnes  exhi- 
bited at  the  Pathological  Society  of  London  a  specimen  of 
a  fractured  portion  of  the  neck  of  the  lower  jaw  driven  into 
the  meatus  auditorius  externus.  The  accident  was  followed  by 
serous  discharge  from  the  ear,  simulating  one  of  the  symptoms 
of  fracture  of  the  petrous  portion  of  the  temporal  bone  at  the 
base  of  the  skull.  The  diagnosis  of  such  cases  is  treated  of  under 
the  head  Eeactuees  op  the  Base  op  the  Skull.  J.  L.  Petit 
mentions  a  case  in  which  the  bone  was  broken  and  the  coronoid 
process  completely  denuded  by  a  kick  from  a  horse.  Surgical 
writers  have  affirmed  that  serious  cerebral  and  nervous  symp- 
toms may  accompany  fractures  of  the  lower  jaw ;  the  former 
due  to  the  amount  of  general  violence  which  accompanied  the 
local  injury,  the  latter  to  laceration  of  the  dental  nerve  in  its 
course  through  the  canal  in  the  boije.  The  cerebral  symptoms 
here  referred  to  would  be  accidental,  such  as  might  accompany 
an  injury  to  any  other  part  of  the  body.  The  nerve-symptoms 
mentioned  have  not  hitherto  been  witnessed  by  me  in  any  such 
case ;  and  Middeldorpf,t  who  has  written  on  the  subject, 
affirms,  that  'laceration  of  the  nervus  alveolaris  never  excites 

*  A.  Bonn,  Descn2}tio  thesauri  o.isium  morhosorum  Hoviani,  Amstelfedami, 
1788-4;  and  ejusdem  Talml<e  ossimn  morhosorum  pracipue  thesauri  Hoviani. 
Ibid.  1785-8;  orGurlt,  Beitrdge  zur  pathol.  Anat.der  Gelenkkrankheiten,  p.  122. 
Berlin,  1853. 

t  Beitrdge  zur  Lehre  von  den  Knochenhriichen,  von  Dr.  A.  Th.  Middeldorpf, 
p.  52,  Bresiau,  1853. 
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dangerous  complications.'  He  records  nine  cases,  and  remarks 
that  the  displacement  of  the  bony  fragments  is  very  often  due 
to  the  direction  of  the  force  rather  than  to  muscular  action.  It 
is  unnecessary  to  remark  tipon  the  proposal  of  Fattori,  to 
trepan  the  front  wall  of  the  jaw  in  cases  of  neuralgia,  and  to 
cut  out  or  otherwise  destroy  the  nerve. 

Non-union,  or  even  tardy  union,  of  fractures  of  the  lower 
jaw  is  very  rare. 

In  the  London  Medical  Bepository  for  1823,  a  case  is  noticed  in  whicli  Dr. 
Physick  cured  such  a  case  by  means  of  a  seton ;  and  Ancelon  relates  the 
following  case,  in  which  the  want  of  union  appears  to  have  been  due  to 
disease,  perhaps  partial  necrosis,  caused  by  the  unnecessary  amount  of  violence. 
A  farrier  presented  himself  with  double  fracture  of  the  lower  jaw,  which  had 
not  been  treated  for  five  months.  He  had  allowed  a  brother  farrier  of  powerful 
frame  to  pull  out  a  tooth  for  him,  and  in  the  act  the  whole  middle  piece 
(i.e.  bod}')  of  the  lower  jaw  was  broken  off  a  short  distance  in  front  of  the 
masseters  on  either  side.  Upon  examination  five  months  after  the  accident, 
M.  Ancelon  found  the  middle  piece  movable  and  producing  crepitus  on  the 
opposed  surfaces;  the  gum  was  thick  and  infiltrated,  and  the  smell  from  the 
mouth  almost  unbearable.  In  consequence  of  some  misunderstanding,  nothing 
was  then  done,  although  the  surgeon  felt  inclined  to  remove  the  whole  bone. 
A  year  and  a  day  afterwards  the  man  returned,  wishing  to  get  rid  of  his 
present  suffering  at  any  price.  The  left  ramus  of  the  jaw  had  been  entirely 
separated  and  lost :  the  cicatrices  by  which  it  had  come  away  being  quite 
visible  :  a  firm  band  was  felt  under  the  skin,  passing  down  in  the  same  situation 
to  the  middle  piece  of  the  jaw.  The  middle  piece  still  contained  one  canine, 
two  bicuspidate,  and  one  molar,  teeth.  The  right  ramus  remained  in  the 
socket,  but  the  broken  end  was  pulled  up  and  pushed  into  the  soft  parts.  The 
whole  cheek  was  swollen;  the  angle  of  the  jaw  was  carious  and  protruded 
through  the  skin.  M.  Ancelon  removed  the  entire  right  ramus.  The  middle 
piece  remained  attached  to  the  fibrous  cord  on  the  left  side,  and  the  patient 
regained  sufficient  power  to  masticate  light  food.* 

When  fracture  occurs  about  the  middle  part  or  body  of  the 
lower  jaw,  the  signs  are  sufficiently  obvious.  There  is  mobility 
of  the  parts,  crepitus,  and  irregularity  in  the  line  of  the  teeth  ; 
the  gums  are  torn  and  bleeding,  the  mouth  is  usually  partly 
open,  and  the  saliva  dribbles  away.  It  is  commonly  affirmed 
that,  when  the  middle  portion  is  broken  on  both  sides  of  the 
symphysis,  the  detached  fragment  is  drawm  down  by  the  de- 
pressor muscles  of  the  lower  jaw :  such  is  sometimes  the  case, 
but  the  direction  of  the  force  applied  must  also  be  taken  into 
consideration,  as  well  as  the  inclination  of  the  fractured  sur- 
faces.   When  fracture  occurs  in  the  ramus,  or  about  the  neck 


•  Double  Fracture  de  la  Macholre  inferieure,  Guz.  dcs  Ilvpit.,  18ui,  p.  5o0. 
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or  coronoid  process  of  the  bone,  the  displacement  is  either 
inconsiderable,  or  else  in  such  a  situation  as  to  be  recognised 
with  difficulty.  The  surgeon  must  then  trust  to  careful  ex- 
amination and  inquiry  into  the  character  of  the  accident, 
remembering  that  the  presence  of  deep-seated  fixed  pain, 
on  examination,  in  a  bone,  after  a  severe  injury,  is  a  good 
diagnostic  mark  of  fracture.  There  are  some  who  speak  of 
'  compound '  fracture  of  the  jaw,  where  the  gum  is  lacerated 
or  the  integument  torn.  The  term,  perhaps,  is  scarcely  ap- 
plicable in  the  sense  in  which  it  is  used  in  cases  of  fracture  of 
the  long  bones.  In  the  latter  the  gravity  of  the  complication 
consists  in  the  laceration  of  the  mass  of  soft  parts,  muscles  as 
well  as  integument,  covering  a  dense  hard  bone,  such  as  the 
femur  or  humerus.  Inflammation  and  suppuration  are  apt  to 
ensue,  producing  exhausting  discharges  and  hectic  fever.  In 
the  former  case,  the  laceration  of  the  gum,  or  of  the  integument 
covering  the  jaw,  is  a  matter  of  comparatively  little  moment ; 
it  adds  nothing  to  the  severity  of  the  case  :  the  soft  parts  unite 
readily  enough,  being  a  thin  and  highly-organised  layer.  The 
bone,  also,  more  highly  organised  than  the  long  bones,  throws 
out,  without  effort,  the  proper  material  for  repair.  Beyond, 
therefore,  the  pain  which  such  an  a,ccident  causes,  there  is 
little  ground  for  anxiety  in  ordinary  cases,  either  to  the  surgeon 
or  to  the  patient. 

The  treatment  consists  in  maintaining  the  parts  in  steady 
apposition  for  from  four  to  six  weeks.  During  this  period  the 
patient  must  not  attempt  to  chew  solid  food ;  he  must  live  on 
soups,  sopped  bread,  and  other  similar  substances,  which  can 
be  easily  swallowed.  He  will  not  feel  disposed  to  talk  much, 
and,  in  so  doing,  should  avoid  moving  the  jaw.  As  a  rule,  he 
will  content  himself  with  merely  expressing  his  wants.  If  the 
fracture  be  not  attended  with  much  violence  to  surrounding 
parts,  there  is  no  necessity  to  prescribe  absolute  rest ;  but,  in 
cases  where  the  soft  structures  are  much  lacerated  and  bruised, 
bed  is  the  fittest  place  until  swelling  has  entirely  subsided. 

Various  substances  are  employed  for  the  manufacture  of  a 
splint.  That  in  most  common  use  is  gutta-percha,  which, 
when  properly  heated,  adapts  itself  accurately  to  the  injured 
parts.  The  exact  size  and  shape  having  been  previously  ascer- 
tained and  determined,  the  gutta-percha  should  be  cut  ac- 
cordingly, and  then  immersed  in  water  heated  to  just  below 
boiling-point.    In  the  course  of  a  very  few  minutes  it  becomes 
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soft  and  perfectly  pliant.  It  sliould  tten  be  removed  from  the 
water,  and  pressed  for  a  moment  between  the  folds  of  a  dry 
towel.  In  this  state,  moderately  dry  and  deprived  of  super- 
fluous heat,  it  is  to  be  put  on  the  surface  intended  for  support, 
and  bound  thereto  by  a  roller.  In  the  case  of  the  jaw,  the 
'  four-tailed  '  bandage  is  of  use  in  attaching  the  parts  firmly  to 
the  head.  The  common  causes  of  failure  in  the  making  of 
gutta-percha  splints  arise  from  the  following  circumstances. 
First,  the  water  is  not  hot  enough ;  secondly,  the  accessory 
appliances  are  not  quite  ready  at  haiad ;  and  thirdly,  the 
surgeon  is  not  quick  enough.  The  whole  proceeding  should 
occupy  a  very  brief  space.  Unless  the  gutta-percha  is  properly 
heated,  it  does  not  adapt  itself,  and  the  support  which  it  affords 
is  imperfect.  A  preparation  of  vulcanised  india-rubber,  now 
much  used  by  dentists  for  the  construction  of  artificial  palates, 
&c,,  is  also  applicable  for  the  purpose  now  before  us.  Card- 
board, leather,  or  even  the  four-tailed  calico  bandage  stiffened 
with  starch,  may  be  employed  when  other  materials  cannot  be 
obtained. 

When  the  injury  has  been  considerable,  as  in  the  case  of  a 
gunshot  wound,  it  may  happen  that  no  apparatus  can  be 
applied  ;  union  will  go  on  equally  well  under  a  soft  bread-and- 
water  poultice,  often  renewed.  The  condition  of  the  parts  is 
such  as  to  guarantee  from  the  patient  himself  most  perfect  rest. 
The  practice  of  tying  the  teeth  together  was  known  to  Hippo- 
crates. Cases  occur  in  which  it  may  be  employed  with  some 
advantage ;  and  then  the  surgeon  should  use  the  metallic  in 
preference  to  the  silken  ligature,  inasmuch  as  the  latter  is  more 
apt  to  cut  through  the  enamel  of  the  teeth  and  to  induce  caries. 
When  the  teeth  in  the  upper  jaw  are  perfect,  and  can  be  applied 
to  a  set  similarly  perfect  in  the  lower  jaw,  they  serve  as  a 
useful  splint,  exerting  counter-pressure  to  that  caused  by  the 
gutta-percha. 

The  process  of  repair  is  not  by  provisional  callus.  A  connect- 
ing material  is  poured  forth  from  the  vessels  of  the  bone,  in 
which  ossification  goes  on  in  the  usual  way ;  the  torn  gum  heals; 
teeth  which  have  been  only  loosened  regain,  their  normal  firm- 
ness ;  and  the  repair  is  usually  perfect. 

In  cases  of  fracture  about  the  ramus,  condyle,  or  coronoid 
process,  no  more  can  be  done  than  to  keep  the  jaw  quiet  by 
means  of  the  four-tailed  bandage,  either  with  or  without  any 
other  splint,  for  the  usually  prescribed  period.    In  the  first 
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situation,  the  masseter  and  internal  pterygoid  muscles  prevent 
much  displacement ;  in  the  second  and  third,  the  injured  parts 
are  beyond  our  reach.  The  detached  condyle  will  be  pulled  for- 
wards and  inwards  by  the  external  pterygoid  muscles,  towards 
the  base  of  the  skull,  near  the  foramen  ovale,  as  described  in  the 
cases  already  recorded.  The  coronoid  process  may  suffer  some 
displacement  by  the  action  of  the  temporal  muscle,  but  this  may 
be  inconsiderable,  in  consequence  of  the  great  extent  of  the  in- 
sertion of  the  muscle,  which  reaches  near  to  the  last  molar  tooth. 
In  all  these  cases  an  examination  by  the  mouth  may  assist  in 
our  diagnosis. 

Mr.  James  Salter,  of  Guy's  Hospital,  has  adopted  a  useful 
jnode  of  treatment  in  cases  of  fracture  of  the  upper  jaw.  He 
prepares  a  gold  plate  to  fit  the  interior  of  the  mouth,  so  as  to 
hold  the  displaced  portions  of  bone  as  much  as  possible  in  posi- 
tion, thus  far  acting  in  every  sense  as  a  splint ;  but  with  the 
additional  advantage  that  it  is  capable  of  repeated  alterations 
from  time  to  time,  so  as  to  force  outwards  inwardly  projecting 
bone  and  teeth,  as  the  patient  can  bear  the  pressure.  He  first 
takes  an  accurate  model  of  the  mouth,  and  upon  this  the  plate 
or  splint,  whichever  it  may  be  called,  is  constructed,  embracing 
some  of  the  firm  teeth.  The  plate  is  so  framed  as  to  exercise 
pressure  only  on  the  bone  and  teeth  which  are  displaced. 

The  beneficial  eiFect  of  this  plan  was  proved  in  an  interesting  case  recorded 
in  the  Lancet  (June  16,  1860).  A  young  gentleman,  while  playing  at  cricket, 
rushed  forward  with  great  impetuosity  to  catch  the  ball,  when  one  of  his 
companions,  not  perceiving  him,  and  running  forwards  with  a  similar  object, 
came  into  collision  with  him,  and  struck  him  a  violent  blow  with  his  fore- 
head on  the  upper  jaw,  immediately  below  the  malar  bone.  There  ensued  a 
fracture  of  the  maxilla,  driving  inwards  the  two  right  upper  premolar  teeth 
and  the  first  molar,  with  their  alveoli.  The  patient,  by  means  of  pressure 
gently  maintained  by  the  above-described  splint,  recovered  completely  in  about 
six  weeks ;  the  displaced  bone  and  teeth  resuming  their  normal  position. 

Mr.  Salter  believes  that  the  same  principle  may  be  adopted 
in  fractures  of  the  lower  jaw.  Any  displacement  that  accom- 
panies fracture  of  the  superior  maxilla  is  simply  a  passive  con- 
dition ;  there  are  no  muscles  attached  to  the  upper  jaw  which 
can  derange  or  draw  out  of  place  the  broken  bone.  With  the 
lower  jaw,  however,  the  case  is  very  different ;  the  inferior 
maxilla  is  a  floating  bone,  to  which  many  powerful  muscles  are 
attached,  and  those  connected  with  the  rotating  movement  of 
the  jaw — namely,  the  pterygoids — have  a  strong  lateral  anta- 
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gonistic  action.  Destroy  the  integrity  of  the  maxillary  arch  by 
fracture,  and  that  antagonism  ceases;  the  muscles  on  either 
side  act  independently,  and  draw  the  points  to  which  they  are 
attached  more  or  less  to  the  mesial  line,  and  this  it  is  which 
causes  the  overlapping  of  the  fractured  ends  of  the  bone,  often 
so  obstinate.  A  plate  or  splint  (for  the  lower  jaw,  Mr.  Salter 
prefers  an  ivory  one),  carved  to  fit  the  interior  of  the  arch  of 
the  particular  jaw,  with  small  crescentic  excavations  for  the 
existing  teeth,  when  placed  in  the  mouth,  restores  the  integrity 
of  the  arch  for  the  time  being.  It  may  be  worn  without  incon- 
venience long  enough  to  allow  osseous  union  of  the  fractured 
ends,  preventing  displacement  the  while. 

It  is  asserted  that  in  rabid  horses  fracture  of  the  jaw  occurs 
from  muscular  cramp  alone. 

The  separation  of  splinters  of  bone,  the  treatment  of  abscesses, 
of  necrosis,  and  other  accidents  common  to  fractures  in  general, 
must  be  conducted  on  the  general  principles  of  surgery. 

Dislocations  of  the  jaw. — The  articulation  of  the  lower  jaw  is 
the  only  one  in  the  face  which  allows  the  head  of  the  bone  to 
escape  from  the  articular  cavity ;  the  molar  teeth  of  the  upper 
and  lower  jaws  are  separated  in  mastication  by  the  sliding 
forward  of  the  condyles  of  the  latter  upon  the  eminentia3  arti- 
culares,  while  the  adaptation  of  the  bony  surfaces  is  completed 
by  the  interarticular  cartilage  and  its  synovial  membranes. 
The  lower  jaw  slides  forward  upon  the  eminentise  articulares  in 
the  act  of  masticating,  of  yawning,  of  laughing;  and  it  is  in 
one  of  these  conditions  in  general  that  dislocation  of  the  con- 
dyles under  the  zygomatic  arch  ensues,  by  the  combined  action 
of  the  masseters  and  internal  pterygoid  muscles.  The  temporal 
muscle  drags  the  dislocated  bone  upwards. 

The  only  direction  in  which  this  dislocation  can  happen  is 
forwards.  That  in  the  backward  direction  is  impossible,  unless 
the  osseous  structure  of  the  external  ear  is  broken  at  the  same 
time.  Behind  the  condyle  of  the  jaw  lies  a  portion  of  the 
parotid  gland  and  the  mastoid  process  of  the  temporal  bone. 
But  displacement  of  either  one  or  both  condyles  forward  is  of 
occasional  occurrence.  When  recent,  these  accidents  are 
attended  with  much  pain.  The  mouth  is  open,  and  cannot  be 
shut :  an  empty  space  is  left  before  the  ear  in  the  natural  situa- 
tion of  the  condyles.  The  Qoronoid  process  may  be  felt  through 
the  cheek,  or  within  the  mouth,  and  there  may  be  some  flatten- 
ing of  the  cheeks  and  temples.  The  saliva  flows  in  great  quantity. 
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The  relation  of  the  teeth  is  altered.  When  only  one  condyle 
is  dislocated,  the  incisor  teeth  incline  to  the  right  or  left  side; 
and  this  fact  can  be  readily  ascertained  by  careful  examination. 
After  a  time  these  symptoms,  if  the  dislocation  be  not  reduced, 
are  not  so  well  marked;  the  patient  gradually  regains  the  power 
of  articulation  and  of  swallowing,  and  can  retain  the  saliva ;  but 
the  sense  of  great  discomfort  remains  for  a  long  time. 

Hippocrates  declared  the  accident  mortal,  if  not  reduced  be- 
fore the  tenth  day ;  but  this  is  clearly  an  error.  I  have  seen  a 
patient  four  months  after  the  accident,  with  dislocation  of  both 
condyles  into  the  zygomatic  fossae.  The  patient  had  suffered  and 
was  still  bearing  much  pain,  but  the  symptoms  were  becoming 
more  endurable  and  the  deformity  was  less  apparent :  an  attempt 
to  reduce  the  dislocation  failed.  In  endeavouring  to  reduce  a 
dislocation  of  the  jaw,  the  surgeon  cannot  do  better  than  follow 
the  old  rule,  when  the  accident  is  recent :  '  Let  him  wrap  some 
linen  round  his  thumbs,  to  keep  them  from  being  hurt  by  the 
patient's  teeth,  and  then  introduce  them  into  the  mouth,  as  far 
as  possible  along  the  grinding  teeth ;  at  the  same  time  he  is  to 
place  his  fingers  under  the  chin  and  the  base  of  the  jaw,  and 
while  he  depresses  the  molars  with  his  thumbs,  he  raises  the 
chin  with  his  fingers,  by  which  means  the  condyles  become  dis- 
engaged from  their  situation  under  the  zygoma;  at  which  instant 
the  muscles  draw  those  parts  so  rapidly  back  into  the  articular 
cavities  again,  that  the  surgeon's  thumbs  might  sometimes  be 
hurt,  did  he  not  immediately  move  them  outward  between  the 
cheek  and  the  jaw.'* 

In  the  present  day  we  use  chloroform  in  difficult  cases,  and 
have  recourse  to  what  Mr.  Samuel  Cooper  calls  the  practice 
*  of  the  ancients,'  namely,  the  insertion  of  two  pieces  of  stick 
between  the  molar  teeth,  to  be  used  as  levers  to  depress  the 
angles  of  the  jaw,  while  the  chin  is  raised  by  the  hand  or  by  a 
bandage.  But  even  with  this  plan,  usually  successful,  I  have 
i  witnessed  failures,  and  have  myself  failed  to  move  the  jaw  in  a 
case  of  old  luxation,  where  the  parts  had  adapted  themselves  to 
their  new  position.  All  dislocations  of  the  jaw,  from  accident, 
should  be  reduced  without  delay. 

HOLMES  COOTE. 


*  Cooper's  Surgical  Dictionary,  ed.  ]  830,  p.  390. 
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Wounds 

WOUNDS  of  the  neck  differ  greatly  in  character,  extent, 
and  danger.  The  parts  involved  vary  with  the  situation, 
direction,  and  depth  of  the  wound,  and  also  in  some  degree 
with  the  position  of  the  head  and  neck  at  the  time  the  injury 
is  inflicted. 

Accidental  wounds  of  the  neck  are  rare.  They  are  more 
frequently  punctured  than  incised,  and  are  often  somewhat 
contused.  They  result  for  the  most  part  from  falls  upon  sharp 
instruments  or  projecting  points,  and,  as  a  rule,  take  a  direc- 
tion from  below  upwards  and  backwards. 

Homicidal  wounds  of  the  neck  are  not  uncommon.*  They 
are  generally  incised,  and  often  designedly  simulate  self-inflicted 
womids.  They  seldom  present  any  distinctive  appearances. 
The  stabs  of  the  assassin  in  this  region  are  usually  directed 
from  above  downwards  and  towards  the  middle  line. 

Suicidal  wounds  of  the  neck  are  comparatively  common.f 
They  are  more  common  in  this  country  than  on  the  Continent. J 
These  wounds  are  almost  always  incised,  and  are  often  lace- 
rated with  more  or  less  jagged  edges.  They  are  ordinarily 
made  from  left  to  right,  and  obliquely  downwards  or  trans- 
versely across  the  throat.  They  seldom  sink  so  deeply  into  the 
side  of  the  neck  as  to  reach  the  great  vessels.  The  larger 
extent  of  the  Avound  is,  in  most  instances,  on  the  left  of  the 
middle  line ;  but  this  is  not  invariably  the  case,  even  though 

*  Diirinp:  the  five  years  1863-7,  out  of  612  murders  and  infanticides  per- 
petrated in  England  by  specified  metliods,  56  were  accomplished  by  wounds  of 
tlie  neck.  During  the  same  period,  out  of  a  total  number  of  6,696  suicides, 
1,235  were  cases  of  cut  throat.    See  Meport  of  Registrar-General. 

t  See  previous  note. 

X  Tlie  statistics  of  Brierre  de  Boismont  (Dm  Suicide;  Paris,  1856)  show  out 
of  4,5t)5  casus  of  suicide  only  121  by  cut  throat. 
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tlie  riglit  hand,  have  been  used.*  Dieifenbacli  records  the  case 
of  a  young  man  who,  having  taken  a  razor  in  each  hand,  at 
the  same  moment  cut  across  his  neck  from  left  to  right,  and 
from  right  to  left.  The  wounds  crossed  one  another  over  the 
larynx  and  trachea.f  Most  frequently  the  suicide  makes  but 
one  gash.  Sometimes,  howevei',  several  wounds  are  inflicted 
before  the  fatal  or  final  one  is  made.  It  is  important  to  bear 
in  mind  that  in  consequence  of  its  elasticity  and  mobility,  the 
skin  of  the  neck  is  easily  thrown  into  folds  and  irregularly 
stretched ;  and  thus  several  distinct  cuts  may  be  produced  by  a 
single  stroke  of  the  knife.  The  jagged  and  uneven  appearances 
often  presented  by  continuous  wounds  may  be  explained,  to  a 
certain  extent,  in  the  same  manner.  J 

Punctured  wounds  are  occasionally,  though  rarely,  made  in 
this  region  with  suicidal  intent.  Lord  Castlereagh,  as  is  well 
known,  destroyed  himself  by  thrusting  a  penknife  through  his 
carotid  artery.  His  method  was  attempted  shortly  afterwards 
by  many  would-be  suicides,  but  in  most  instances  without  fatal 
result.  Laugier  §  quotes  the  case  of  a  lunatic,  who,  having 
penetrated  his  larynx  by  the  point  of  a  penknife,  divided  his 
thyroid  cartilage  into  eight  parts  by  turning  the  knife  in 
various  directions. 

Suicidal  wounds  of  the  throat  are  most  common  among  men 
of  intemperate  habits  and  broken  health,  who  have  passed  the 
middle  period  of  life.  Sometimes  they  are  inflicted  during 
delirium ;  sometimes  in  fits  of  extreme  despondency ;  some- 
times, but  not  often,  under  the  influence  of  privation  or  pain, 
or  of  distress  of  mind,  delusion,  or  fear.  Under  any  such  cir- 
cumstance the  condition  of  the  sufferer  is  unfavourable  alike 
to  recovery  from  the  shock  of  the  injury,  and  to  subsequent 
repair  of  the  damage  sustained.  Hence,  these  wounds  are 
more  likely  to  prove  fatal  than  accidental  or  homicidal  wounds 
of  similar  extent  and  severity.  Hence  also,  special  care  and 
watchfulness  are  necessary  in  their  treatment. 

Wounds  of  the  neck  may  be  divided,  for  convenience  of 
description,  into  those  inflicted  behind,  those  in  the  lateral 

*  In  St.  George's  Hospital  Reports,  1866  (p.  368),  reference  is  made  to  a 
recent  example. 

t  Diefienbach,  Stir  les  Plaies  du  Coh.  Archives  gmerales,  2°  serie,  t.  vi.  p.  237. 
\  For  the  medico-legal  bearing  of  this  point,  see  Casper  j  Sj'denliam  Societ5''s 
translation,  vol.  i.  p.  129. 

§  Didionnaire  ene.  (30  vol.),  t.  ix.  p.  168. 
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regions,  and  those  in  front.  Very  often,  however,  the  wound 
extends  from  one  region  to  another. 

1.  Wounds  of  the  hack  of  the  neck  are  less  likely  to  prove 
dangerous  to  life  than  those  in  front.  But  it  has  been  stated 
that  they  *  often  produce  a  palsied  condition,  and  frequently  a 
wasting  of  the  lower  limbs.'  '  Wasting  of  the  testicle  and  loss 
of  the  generative  power '  are  also  said  to  have  been  observed.* 
It  is  difficult  to  obtain  good  evidence  in  support  of  these  state- 
ments, and  it  is  probable  that  they  apply  only  to  cases  in  which 
the  spinal  canal  has  been  penetrated. 

M.  Legouest  saw  in  Algeria  many  cases  in  which  very  deep 
transverse  wounds  in  the  back  of  the  neck  had  been  made  by 
the  Arabs  in  their  attempts  to  decapitate  the  soldiers  who  had 
fallen  into  their  hands. f  '  The  results  were  satisfactory,  in  spite 
of  the  size  and  thickness  of  the  cicatrices ; '  and  no  such  effects 
as  those  above  alluded  to  appear  to  have  been  produced. 

A  deep  wound  in  the  upper  part  of  this  region,  especially  if 
made  when  the  head  is  bent  forwards,  may  penetrate  between 
the  occiput  and  atlas,  or  between  the  atlas  and  axis,  and  impli- 
cate the  spinal  cord  or  its  membranes.  There  is  no  other  part 
in  which  the  cord  can  be  so  easily  reached  by  a  pointed  or 
cutting  instrument ;  nor  is  there  any  in  which  a  wound  of  the 
cord  is  so  likely  to  prove  speedily  fatal. 

When  the  cord  is  wounded,  sensation  and  the  power  of 
voluntary  motion  are  instantly  lost  to  an  extent  corresponding 
to  the  injury  inflicted.  A  flow  of  cerebro-spinal  fluid  from  the 
wound  also  occurs.  This  is  often  considerable,  and  sometimes 
continues  for  several  days.  Cases  have  happened  in  which  the 
spinal  membranes  have  been  cut,  but  the  cord  has  escaped  almost 
intact.  In  such  cases,  an  escape  of  cerebro-spinal  fluid  has  been 
observed. 

M.  Laugier  %  refers  to  instances  of  infanticide  accomplished 
by  means  of  a  long  needle  passed  between  the  atlas  and  axis 
into  the  cord. 

Wounds  of  the  cord  or  its  membranes  in  this  region  are 
extremely  dangerous  from  their  immediate  effects,  or  from 
subsequent  inflammation.  But  death  is  not  invariably  the 
result.    Cases  are  on  record  in  which  life  has  been  preserved, 


•  Chelius,  System  of  Sttrgery,  translated  by  South,  vol.  i.  p.  437. 
t  L.  Le;iouest,  Truite  de  Chimrgie  dArmee,  Paris,  1863,  p.  407, 
X  Op.  cit. 
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but  in  which  there  has  been  permanent  paralysis  of  various 
parts.*  Morgagni  relates  the  instance  of  a  young  man  who 
was  stabbed  in  the  neck,  three  fingers'  breadth  below  the  ear. 
He  fell,  deprived  of  sensation  and  motion  in  all  parts  of  the 
body  below  the  head ;  but  at  the  end  of  four  months  he  recovered 
the  power  of  walking,  f 

A  deep  punctured  wound  behind  and  below  the  ear  may 
implicate  the  vertebral  artery.  A  case  of  this-  kind  is  recorded 
in  which  a  false  aneurism  was  formed  :  this  led  to  the  death  of 
the  patient  some  months  after  the  injury.  J 

In  the  treatment  of  deep  wounds  of  the  back  of  the  neck, 
especially  if  the  muscles  have  been  extensively  divided,  attention 
to  position  is  of  very  great  importance.  The  patient  should 
lie  upon  one  side,  with  his  head  in  the  same  longitudinal  plane 
as  his  body,  but  inclined  somewhat  backwards.  The  head 
should  be  supported  and  firmly  fixed  by  means  of  sand-bags,  or 
bandages,  or  some  special  apparatus  ;  otherwise  its  natural  ten- 
dency to  fall  forwards  may  cause  separation  of  the  lips  of  the 
wound,  or  even  give  rise  to  some  degree  of  tension,  or  pressure 
upon  the  spinal  cord.  Sutures  and  adhesive  plaister  may  be 
used,  according  to  circumstances,  to  aid  the  closure  of  the 
wound ;  but  in  most  cases  '  position '  affords  the  best  means 
of  alleviating  the  pain  and  promoting  favourable  cicatrisation. 

2.  Wounds  in  the  lateral  regions  of  the  neck  are  almost  always 
either  accidental  or  homicidal  in  origin.  For  the  most  part 
they  are  inflicted  by  the  assassin's  dagger,  which  too  often  is 
plunged  with  fatal  effect  into  the  root  of  the  neck.  Such 
wounds  are  very  dangerous  from  their  liability  to  implicate 
the  great  vessels  and  important  nerves.  Sometimes  the  upper 
part  of  the  cavity  of  the  chest  is  penetrated,  and  the  lung 
wounded.  Occasionally,  the  blood-vessels  and  nerves  and  other 
important  structures  escape  in  an  almost  marvellous  manner ; 
and  recovery  may  take  place,  even  though  the  lung  has  been 
wounded. 

A  case  of  this  kind  has  recently  been  under  the  care  of  Mr.  Birkett,  in  Guy's 
Hospital.  A  stab  from  above  the  clavicle  implicated  the  lung ;  there  was  em- 
physema, but  little  or  no  bleeding.    The  patient  made  a  good  recovery.  § 

*  Longet,  Anat.  du  Systhme  nerveux,  vol.  i.  Dictiotmaire  encyclopedique  des 
Sciences  medicales,  t.  vii.  p.  70. 

+  Quoted  in  Dictionnaire  enc.  C30  vol.),  art.  Cou, 
X  Archives  generates,  2®  s^rie,  t.  v.  p.  1.38. 

§  Lancet,  September  4, 1869,  p.  .337.  See  also  a  remarkable  case  recorded  by 
Gross,  System  of  Surgery,  vol.  ii.  p.  385.    A  young  man  was  stabbed  in  the 
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3.  Wounds  of  the  front  of  the  neck  may  be  made  anywhere 
between  the  upper  border  of  the  sternum  and  the  lower  jaw. 
Sometimes  they  are  mere  abrasions  of  the  skin.  Sometimes 
they  are  superficial,  implicating  the  subcutaneous  structures  as 
weU  as  the  skin.  Sometimes  they  are  deep,  penetrating  the 
air  or  food  passages,  or  both,  or  even  extending  through  all  the 
soft  parts  down  to  the  spinal  column. 

Superficial  wounds  in  this  region  are  not  altogether  free 
from  danger.  They  are  often  attended  by  considerable  hsemor- 
rliage.  If  the  external  jugular  vein  is  wounded,  death  may 
ensue,  either  from  loss  of  blood,  or  from  entrance  of  air  into 
the  vein.* 

In  some  cases  diffused  cellulitis  occurs,  and  spreads  rapidly. 
Sloughing  may  ensue,  or  pus  may  burrow  in  various  directions, 
sometimes  even  extending  into  the  anterior  mediastinum. 
Wounds  over  the  thyroid  cartilage  occasionally  give  rise  to 
inflammatory  oedema  of  the  larynx  and  pharynx ;  and  there 
may  be  difficulty  of  breathing,  alteration  of  voice,  and  pain  in 
swallowing,  although  the  mucous  membranes  have  not  been 
injured. 

In  consequence  of  the  elasticity  of  the  skin,  the  laxity  of 
the  areolar  tissue,  and  the  action  of  the  platysma  myoides 
muscle,  the  edges  of  these  wounds  are  often  widely  separated 
at  first,  and  have  a  great  tendency  to  roll  inwards  when 
attempts  are  made  to  bring  them  together.  Hence  arises,  in 
part,  the  difficulty  often  met  with  in  obtaining  primary  union. 
This  difficulty  is  increased  by  the  frequent  movements  to  which 
the  neck  is  liable.  Accurate  coaptation  of  the  lips  of  the 
wound  is  best  secured  by  a  very  fine  continuous  suture,  or  by 
many  short  stitches  near  to  one  another;  these  should  be 
passed  through  the  skin  only,  and  so  close  to  the  edges  that 
no  portion  can  roll  inwards.  The  elasticity  of  the  skin  and 
the  action  of  the  platysma  may  be  counteracted  by  long  strips 
of  adhesive  plaister  applied  obliquely  across  the  neck,  or 
parallel  to  the  fibres  of  the  platysma.  Tension  upon  the  wound 
and  the  general  movements  of  the  neck  may  be,  to  a  great 
extent,  prevented  by  supporting  and  fixing  the  head  in  proper 

neck  by  a  long  narrow  knife.  The  oesophagus,  trachea,  and  great  vessels 
e-icaped.  But  the  right  upper  extremity  became  immediately  palsied.  General 
recovery  took  place,  but  the  paralysis  remained. 

*  A  remarkable  case  of  sudden  death  from  wound  of  the  external  jugular 
vein  is  recorded  in  the  Boston  Medical  Magazine,  vol.  iii.  p.  117. 
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position.  Wliatever  pains,  however,  may  be  bestowed,  it  often 
happens  that  primary  union  does  not  take  place ;  and  the 
process  of  healing  by  granulation  is  but  slow. 

Deep  incised  wounds,  which  penetrate  into  the  air  passages, 
very  generally  implicate  other  important  parts  also.  Such 
wounds  are  liable  to  be  attended  by  certain  dangers  and  com- 
plications more  or  less  common  to  all,  whatever  their  precise 
situation ;  and  by  others  which  vary  with  the  particular  structures 
involved. 

Some  idea  as  to  tlie  relative  frequency  with  which  the  different  portions  of 
the  air  tube  are  wounded,  may  be  gathered  from  the  following  summary  of  158 
unselected  cases,  of  which  I  have  obtained  particulars. 


The  sources  of  danger,  and  after-complications  common  to 
most  of  these  wounds,  irrespective  of  their  precise  situation, 
are  as  follows  : — 

1.  IIa3morrhage,  arterial  or  venous,  may  prove  fatal  almost 
instantly,  or  very  speedily  and  before  assistance  is  at  hand. 
Sometimes,  after  having  completely  ceased  for  a  time,  during 
syncope  or  from  some  other  cause,  it  recurs  to  a  serious  extent. 
This  is  especially  likely  to  happen  when  a  small  opening  has 
been  made  into  one  or  other  of  the  great  vessels.  As  a  general 
rule,  the  great  vessels  escape  in  cases  of  suicidal  cut  throat. 
They  owe  their  comparative  immunity,  in  the  first  place,  to 
their  elasticity  and  mobility,  and  the  consequent  ease  with 
which  they  are  carried,  as  it  were,  with  or  before  the  knife ; 
and  in  the  second  place,  but  not  less  notably,  to  their  situation. 
When  a  gash  is  about  to  be  made  in  the  upper  part  of  the 
neck,  the  head  is  thrown  back,  and  the  pharynx  is  brought  well 
forward.  The  incision  must  be  deep  indeed  to  reach  the 
carotids  or  jugulars.  Again,  when  the  incision  is  over  the 
larynx,  the  cartilages  oppose  so  much  resistance  that  the 
power  of  the  suicide  is  generally  expended  before  the  needful 
depth  is  attained.  Lastly,  when  the  incision  is  still  lower,  the 
sterno  mastoids  contract  spasmodically  on  the  stimulus  of  the 
knife,  and  defend  the  deeper  structures.  It  is  probable  also, 
vas  pointed  out  by  Mr.  Hilton  in  his  Anatomical  Lectures,  that 


Situation  of  Wouud.  N 

Above  the  hyoid  bone  

Through  the  thyro-hj^oid  membrane        .       .       .  . 

Through  the  thj'roid  cartilage  

Through  the  crico-thyroid  membrane,  or  cricoid  cartilage  , 
Into  the  trachea  ........ 


Number  of  Cases, 


11 

45 
85 
26 
41 
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when  the  windpipe  is  opened  below  the  glottis,  air  immediately 
escapes  from  the  lungs ;  consequently,  the  chest-muscles  which 
act  upon  the  upper  extremity  lose  to  a  certain  extent  their 
support,  and  the  arm  falls.  Thus,  the  would-be  suicide,  if  he 
have  the  desire,  may  be  deprived  of  the  abilit}^  to  carry  his 
attempt  further. 

2.  Blood  may  be  drawn,  or  may  flow  into  the  air  passages 
faster  than  the  sufferer  can  expel  it ;  and  asphyxia  may  quickly 
result.  Or  a  clot  of  blood  may  get  into  the  larynx,  and 
destroy  life,* 

3.  Air  may  enter  a  wounded  vein,  and  cause  sudden  death, 
or  give  rise  to  alarming  symptoms,  which  may  either  subside, 
or  ultimately  lead  to  a  fatal  result.  This  accident  is  most 
likely  to  occur-  if  one  of  the  large  veins  at  the  root  of  the 
neck  has  been  opeiled,  but  not  cut  through.  It  may  happen, 
however,  in  wounds  of  the  smaller  veins,  and  even  though  the 
seat  of  injury  be  comparatively  high  in  the  neck.f 

Le  Gros  Clai'k  mentions  a  recent  case  in  which  the  incision  was  above  the 
hyoid  bone.  Death  resulted  in  about  twenty-four  hours.  Dyspnoea  came 
on  gradually,  and  increased  until  life  was  extinct.    *  At  the  autopsy,  the  blood 

in  the  heart  was  found  churned  up  and  frothy  Investig-ation  at  the  seat 

of  injury  suggested  that  a  half-divided  vein,  which  had  been  ligatured  only  on 
its  distal  or  bleeding  side,  had  slowly  absorbed  air,  the  admixture  of  which 
with  the  blood  had  proved  fatal.'  J 

4.  The  divided  structures  may  be  so  displaced  as  to  impede 
or  absolutely  obstruct  respiration.  For  examj^le,  if  the  incision 
is  above  the  hyoid  bone,  the  tongue  may  be  cut  through,  and 
its  posterior  portion  falling  back,  may  occlude  the  larynx,  and 
produce  siiffocation.  Such  a  case  has  lately  come  under  my 
observation  in  Guy's  Hospital. 

If  the  incision  is  between  the  hyoid  bone  and  the  thyroid 
cartilage,  the  epiglottis  may  be  divided,  or  separated  from  its 
connections,  and  may  give  rise  to  alarming  symptoms. 

In  a  case  of  cut  throat  recorded  by  Mr.  Houston, §  the  epiglottis,  loosened 
from  its  upper  and  lateral  attachments,  was  left  hanging  by  its  pedicle  to  tlie 
back  of  the  pomum  Adami,  and  having  fallen  over  the  rima  glottidis,  obstructed 
respiration  so  completely  that,  within  a  few  minutes  after  the  accident. 


*  See  Hilton's  Clinical  Lectures.  Guy's  Hospital  Reports,  3rd  Series,  vol.  xiii. 
p.  31. 

t  See  vol.  i.  p.  756  of  this  Work,  on  '  Entrance  of  Air  into  Veins.' 
J  Lectures  on  the  P)-inciples  of  Surgical  Diagnosis,  delivered  at  the  Royal 
Coll.  of  Surgeons,  p.  225  ;  also  British  Medical  Journal,  August  21,  1869. 
§  Dublin  Hospital  Reports,  vol.  v.  p.  315,  cited  by  15}  laud. 
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symptoms  of  suffocation  ensued.  The  epiglottis  was  raised,  brought  over  the 
edge  of  the  thyroid  cartilage,  and  secured  by  a  single  stitch  to  its  anterior 
surface.  Respiration  returned.  The  man  in  a  short  time  sat  up,  and  attempted 
to  speak,  but  was  unable  to  articulate. 

If  the  laryngeal  cartilages  are  cut  through,  a  detached  portion 
of  one  or  other  may  get  into  the  glottis. 

A  remarkable  instance  is  mentioned  by  Sir  C.  Bell.*  A  man  who  had  cut 
his  throat  suffered  occasionally  from  great  difficulty  of  breathing,  accompanied 
by  a  flapping  sound  in  the  throat.  After  death  it  was  found  that  one  of  the 
arytenoid  cartilages  had  been  divided  and  hung  by  a  membrane.  It  vibrated 
in  the  chink  of  the  glottis,  *  like  a  pea  in  a  cat-call '  during  life ;  and  finally 
acting  as  a  foreign  body  it  caused  suffocation. 

If  the  trachea  is  cut  through,  the  divided  portions  are  liable 
to  become  very  widely  separated,  and  the  soft  parts  may  inter- 
vene and  prevent  the  free  entrance  of  air. 

Casper  t  relates  an  instance  in  which  it  appeared  evident  that  death  resulted 
from  some  such  cause.  Richet  J  in  1854  communicated  to  the  Societe  de 
Chirurgie  a  very  interesting  case  in  which  the  oesophagus  projected  forwards 
and  became  interposed  between  the  cut  ends  of  the  divided  trachea. 

5.  Emphysema  may  occur  in  any  case  in  which  an  opening 
has  been  made  into  the  air  passage  below  the  glottis,  and  in 
which  the  expired  air  cannot  find  free  exit.  It  may  be  especially 
looked  for,  if  the  wound  through  the  integuments  does  not 
correspond  in  situation  and  proportionate  extent  with  that 
made  into  the  larynx  or  trachea.  Such  emphysema  may  spread 
rapidly  through  the  subcutaneous  areolar  tissue  of  the  head, 
neck,  and  thoracic  parietes,  and  even  as  far  as  the  scrotum ;  § 
or,  taking  the  course  of  the  trachea  and  oesophagus,  it  may 
reach  the  mediastina.  Hilton  states  that  emphysema  about  the 
phrenic  nerves  may  so  far  interfere  with  their  functional  in- 
tegrity as  to  lead  to  a  fatal  result.  It  is  said  that  in  wounds 
of  the  larynx,  emphysema  may  extend  through  the  submucous 
tissue,  and,  by  constricting  the  glottis,  rapidly  produce  suffo- 
cation. As  a  general  rule,  however,  emphysema  is  not  in  itself 
a  dangerous  complication. 

6.  The  voice  may  be  modified,  or  entirely  lost,  either  as  an 


*  Surgical  Observations,  vol.  i.  p.  44. 

t  Handbook  of  Forensic  Medicine,  New  Sydenham  Society's  Translation, 
vol.  ii.  p.  18. 

X  Quoted  in  Nouveau  Dictimnaire  de  Medecine  et  de  Chirurgie,  vol.  ix.  p. 
640. 

§  See  cases  recorded  in  Plaies  du  Larynx,  de  la  Trachee,  etc.  pp.  53,  71. 
Tar  le  Dr.  Paul  Horteloup.    Paris,  1869. 
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immediate  and  direct  effect  of  the  injury,  or  subsequently,  in 
consequence  of  inflammatory  cliang-es.  The  manner  in  which  the 
voice  is  affected,  and  the  persistence  of  the  affection,  vary  with 
the  parts  especially  involved.  If  the  windpipe  is  opened  below 
the  vocal  cords,  air  may  escape  through  the  wound,  and  aphonia 
may  result.  In  such  cases,  however,  the  voice  may  be  tem- 
porarily restored  by  closing  the  wound,  or  by  approximating 
the  divided  structures  by  change  of  position. 

7.  Dysphagia,  or  even  absolute  inability  to  swallow,  may 
immediately  result,  or  may  subsequently  arise.  Saliva,  mucus, 
food,  and  drink,  may  escape  through  the  wound ;  and  much 
suffering  may  be  occasioned.  Such  symptoms  are  most  certain 
to  occur  if  the  food  passage  has  been  extensively  opened ;  but 
they  may  arise  even  though  the  incision  has  not  penetrated 
beyond  the  air  passage.  In  consequence  of  inflammation,  or 
of  some  nerve-lesion,  it  may  happen  that  durhig  deglutition 
the  epiglottis  does  not  become  propeily  lowered ;  or  the  larynx 
is  not  carried  far  enough  upwards  and  forwards.  Consequently 
fluids,  and  even  solids,  may  traverse  the  glottis,  get  into  the 
trachea,  and  issue  from  the  wound.  Such  an  occurrence  is  by 
no  means  uncommon  after  tracheotomy,  in  cases  of  diphtheria. 

8.  Inflammation  and  cedema  of  the  parts  about  the  glottis 
may  rapidly  supervene  and  endanger  life. 

9.  Abscesses  and  purulent  effusions,  originating  in  the  im- 
mediate neighbourhood  of  the  wound,  may  spread  rapidly  in 
various  directions,  through  the  loose  laminated  areolar  tissue, 
and  produce  the  gravest  symptoms.  Sometimes  they  run  down 
to  the  root  of  the  lung,  or  implicate  the  pleura,  and  fatal  results 
ensue.  Sometimes  by  pressure  they  impede  respiration,  or 
interfere  with  the  venous  circulation,  and  cause  cedema. 

10.  Bronchitis  and  broncho-pnevimonia  are  common  and 
often  dangerous  after-complications.  They  may  be  caused 
by  extension  of  inflammation  from  the  wound,  by  admission 
of  unwarmed,  unmoistened  air  into  the  lungs,  or  by  irritation 
set  up  by  the  entrance  of  blood,  pus,  or  foreign  bodies,  or 
portions  of  food,  drink,  &c.,  into  the  air  passages.  In  eight 
out  of  ten  fatal  cases  of  cut  throat,  recently  treated  in  Guy's 
Hospital,  in  which  the  more  immediate  effects  of  the  injury 
had  been  survived,  death  was  due  to  these  affections. 

11.  The  natural  passa:>;es  may  become  constricted  during 
cicatrisation,  or  may  be  obstructed  by  the  growth  of  exuberant 
granulations  round  the  wound.    Such  complications  require 
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very  careful  management,  for  they  are  almost  certain  to  increase 
in  severity  and  importance  with  the  lapse  of  time. 

12.  A  fistulous  opening  into  the  air  passage  or  the  gullet  may 
remain  after  the  wound  generally  is  healed.  Such  a  compli- 
cation is  very  rare,  but  numerous  well-authenticated  instances 
are  on  record.*  It  is  most  likely  to  occur  in  cases  in  which 
portions  have  been  entirely  cut  away,  or  in  which  there  has 
been  very  wide  separation  of  parts,  and  healing  has  been  very 
slow. 

Dr.  Gairdnei't  narrates  the  case  of  a  man  who  cut  his  throat  with  a  razor, 
dividing  the  larynx  at  the  upper  part  of  the  cricoid  cartilage,  and  the  oesophagus 
also.  The  cut  extremities  receded  from  each  other  to  the  distance  of  at  least 
three  inches.  Attempts  were  made  to  unite  the  divicled  larynx  by  means  of 
sutures,  and  to  pass  a  gum  elastic  catheter  from  the  nostril  into  the  oesophagus, 
but  without  success.  Ultimately  the  man  recovered,  with  an  aperture  in  the  front 
of  the  neck,  through  which  respiration  was  performed,  and  through  which  liquid 
nourishment  was  conveyed  into  the  stomach  by  means  of  an  elastic  tube, 
introduced  at  each  meal  into  the  lower  portion  of  the  oesophagus.  Two  years 
after  the  infliction  of  the  wound,  this  patient  was  strong  and  fat,  and  had  all  the 
appearance  of  a  person  enjoying  excellent  health. 

Some  of  the  more  special  effects  and  complications,  which 
vary  with  the  situation  of  the  wound,  may  now  be  discussed. 

a.  Deep  wounds  between  the  lower  jaw  and  the  hyoid  bone, 
besides  dividing  all  the  superficial  structures,  and  the  depressor 
muscles  of  the  jaw,  and  elevators  of  the  hyoid  bone,  may  involve 
the  lingual  and  facial  blood-vessels,  the  hypoglossal  nerves,  and 
the  submaxillary  glands  and  ducts.  They  may  penetrate  the  floor 
of  the  mouth  to  a  greater  or  less  extent,  and  partially  or  even 
completely  sever  the  tongue.  Such  wounds  are  very  dangerous. 
In  nine  out  of  eleven  cases  of  which  I  have  particulars,  they 
proved  fatal.  They  are  usually  attended  by  profuse  haemor- 
rhage. They  gape  widely  when  the  head  is  thrown  back. 
Saliva,  mucous  discharges,  and  alimentary  materials,  attempted 
to  be  swallowed,  escape  freely.  Great  dryness  of  the  fauces 
and  thirst  are  usually  complained  of.  Articulation  may 
be  impaired,  and  vocalisation  enfeebled.  Death  may  ensue 
from  loss  of  blood,  from  obstruction  of  the  larynx  by  blood 
coagulated  in  the  back  of  the  mouth  or  upper  part  of  the 
pharynx,  or,  as  in  the  case  already  referred  to,  and  in  others 


*  See  Horteloup,  op.  cit.  p.  77  and  p.  117. 

t  Edin.  Med.  and  Surg.  Journal,  vol.  xvi.  p.  353. 
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that  might  be  quoted,  the  posterior  portion  of  the  divided 
tongue  may  fall  backwards  and  produce  suffocation. 

b.  Wounds  through  the  thyro-hyoid  membrane  penetrate 
into  the  pharynx,  and  may  partially  or  completely  sever  the 
epiglottis,  the  aryteno-epiglottidean  folds  of  mucous  membrane, 
and  even  the  arytenoid  cartilages  or  vocal  cords.  The  superior 
thyroid  vessels,  and  possibly  the  lingual,  are  liable  to  be  in- 
volved, and  the  superior  laryngeal  nerves  may  be  injured. 
These  wounds  are  much  more  common  than  the  preceding,  and 
perhaps  are  somewhat  less  dangerous.  They  do  not  gape  so 
widely,  but  permit  the  partial  or  entire  escape  of  nutriment, 
&c.  They  are  almost  always  attended  by  great  difficulty  in 
swallowing,  on  account  of  the  convulsive  cough  produced  by 
the  irritation  of  the  food  in  its  passage  over  the  imperfectly 
protected  laryngeal  orifice.  They  are  liable  to  be  very  speedily 
followed  by  great  difficulty  in  breathing,  spasmodic  fits  of 
suffocative  cough,  complete  loss  of  voice,  and  lividity  of  the 
face.  Such  symptoms  indicate  inflammation  and  oedema  about 
the  glottis  and  upper  part  of  the  larynx ;  and  unless  relief 
is  afforded  by  appropriate  treatment,  death  ensues.  Sometimes 
a  detached  or  partially  detached  portion  of  the  epiglottis,  or 
some  other  structure,  gets  into  the  glottis,  and  more  or  less 
seriously  impedes  respiration. 

c.  Wounds  which  penetrate  the  larynx  rule,  very 
dangerous ;  but  more  so  perhaps  on  account  of  the  after-com- 
plications to  which  they  are  especially  liable  than  from  their 
immediate  effects.  They  are  not  usually  attended  by  much 
hsemorrhage.  The  important  blood-vessels  most  likely  to  be 
involved  are  the  superior  thyroid.  Deep  gashes  which  happen 
to  traverse  either  the  crico-thyroid  or  the  crico-traclieal  mem- 
brane, may  reach  the  carotids  and  jugulars  more  easily  than 
wounds  made  with  equal  force  across  other  parts  of  the  front  of 
the  neck.  Breathing,  swallowing,  and  vocalisation  are  affected 
in  a  manner  and  to  an  extent  varying  with  the  precise  seat  of 
the  injury  and  the  structures  involved.  Sometimes  the  symp- 
toms are  apparently  very  anomalous.  A  wound  through  the 
upper  part  of  the  thyroid  cartilage  may  involve  the  arytenoid 
cartilages  ;  and  separated  portions  of  one  or  the  other  may 
occlude  the  glottis,  or  becoming  necrosed  may  subsequently  lead 
to  serious,  if  not  fatal,  complications.  Inflammation  and 
oedema  about  the  glottis  are  very  liable  to  occur ;  and  the 
inflammation  may  rapidly  extend  along  the  trachea  and  bronchi 
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to  the  lungs.  If  the  earlier  dangers  are  escaped,  others  may 
arise  at  more  remote  periods  from  exuberant  growth  of  granu- 
lations, and  thickening  of  the  mucous  membrane  in  the  neigh- 
bourhood of  the  wound,  or  still  later,  from  contraction  of  the 
cicatrices. 

A  patient  was  recently  under  my  care  in  Guy's  Hospital,  whose  larynx  had  been 
wounded  by  a  bayonet  during  the  American  War.  The  wound  healed  very 
slowly;  but  at  last  he  thoughtliimself  well,  although  hisvoice  was  much  impaired. 
After  a  time  he  began  to  suffer  from  difficulty  of  breathing,  which  graduallj'  but 
certainly  increased.  When  he  came  under  my  care,  his  voice  was  reduced  to  a 
whisper,  and,  as  he  said,  it  was  '  hard  work  to  get  a  breath.'  Laryngoscopic 
examination  showed  great  and  irregular  constriction  of  the  upper  part  of  the 
larynx.  The  vocal  cords  could  not  be  seen.  One  night,  suflfocation  impending, 
tracheotomy  was  performed.  Great  relief  immediately  followed,  and  under 
subsequent  treatment  he  became  able  to  breathe  to  some  degree  through  his 
larynx,  and  his  voice  was  much  improved. 

Punctured  wounds  through  the  thyroid  cartilage  occasionally 
penetrate  between  the  vocal  cords,  or  injure  one  or  both  of 
them.  In  such  cases  oedema  about  the  glottis  almost  invariably 
occurs,  and  produces  death  by  suffocation. 

Sir  C.  Bell  *  mentions  an  instance  in  which  a  young  woman,  who  had  inflicted 
a  wound  in  this  situation  with  a  penknife,  was  suffocated  some  months  after- 
wards by  the  exuberance  of  the  granulations  which  arose  from  the  edges  of  the 
wound,  and  filled  up  the  aperture  of  the  glottis. 

When  the  cartilages  of  the  larynx  are  divided  entirely  across 
(which,  however,  rarely  happens),  the  upper  portions  are  drawn 
upwards  by  the  elevator  muscles,  and  the  lower  portions  down- 
wards by  the  depressors.  Thus  a  large  gaping  wound  is  pro- 
duced, which  is  usually  complicated  with  injury  of  the  anterior 
wall  of  the  pharynx. 

Ordinarily,  wounds  of  the  larynx  do  not  gape  much  ;  and  the 
free  escape  of  air,  blood,  mucus,  and  pus,  may  be  hindered. 
In  such  cases  the  occurrence  of  emphysema,  and  the  entrance 
of  blood,  &c.,  into  the  air  passages,  are  proportionately  fa- 
voured. 

d.  Wounds  which  divide  the  trachea  are  nsually  attended  by 
considerable  hEemorrhage  ;  and  there  is  great  danger  of  the 
entrance  of  blood.  The  superior  and  inferior  thyroid  arteries 
and  the  thyroidea  ima,  when  present,  as  well  as  the  thyroid 
veins  and  superficial  jugulars,  are  liable  to  be  involved.  The 
thyroid  body  may  be  implicated,  and  if  so,  it  bleeds  freely. 
The  recurrent  laryngeal  nerves  are  sometimes  injured.    If  the 


*  Op.  cit.  vol.  i.  p.  45. 
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trachea  is  only  partially  cut  across,  the  edges  of  the  wound 
separate  only  slightly  from  each  other,  and  are  easily  kept  in 
contact  by  bending  the  head  and  neck  towards  the  chest. 
Sometimes,  however,  the  trachea  is  completely  divided.  In 
such  case  the  two  ends  separate  very  widely  from  each  other, 
and  the  lower  portion  is  drawn  downwards  at  each  inspiration 
towards  the  thorax,  and  more  or  less  under  cover  of  the  neigh- 
bouring parts.    Thus  respiration  becomes  seriously  impeded. 

Eicliet  *  records  a  remarkable  instance  in  whicli  the  trachea  was  obliquely 
divided  through  four  or  five  of  its  rings.  The  separation  between  the  two 
portions  measured  more  than  two  inches,  and  was  increased  by  about  another 
half  an  inch  during  inspiration.  When  left  to  itself  the  lower  portion  plunged 
down  behind  the  sternum  almost  into  the  mediastinum  ;  it  could  be  seen  to 
descend  still  lower  at  each  inspiration,  and  to  ascend  again  during  expiration. 
All  attempts  to  secure  union  failed.  Suffocation  impended  when  the  wounded 
surfaces  were  brought  together.  The  patient  ultimately  recovered,  but  an 
opening  into  tlie  trachea  remained. 

Wlien  the  trachea  is  completely  divided  transversely,  the  oeso- 
phagus rarely  escapes.  Sometimes  it  is  wounded,  occasionally 
entirely  severed.  Wounds  of  the  oesophagus  may  be  recognised 
by  examination  with  the  finger  ;  their  existence  is  indicated  by 
the  escape  of  materials  swallowed  through  the  wound.  But,  as 
already  stated,  such  escape  may  sometimes  take  place  although 
the  gullet  is  uninjured. 

In  cases  in  which  both  the  trachea  and  oesophagus  are 
divided,  the  danger  to  life  is  necessarily  very  great.  But  even 
under  such  circumstances  recovery  may  take  place,  as  for 
example  in  the  instance  already  quoted  (p.  445). t 

Treatment. — 1.  When  called  to  attend  a  case  of  wound  of  the 
neck,  the  surgeon's  first  care  must  be  to  arrest  hcemorrhage. 

Venous  hcemorrhage,  as  a  rule,  may  be  effectually  stopped  by 
pressure ;  but  occasionally  it  may  be  necessary  or  desirable  to 
apply  one  or  more  ligatures.  If  the  external  jugular  or  any 
other  superficial  vein  is  wounded,  gentle  but  continued  pressure 
with  the  finger,  beneath  which  a  small  pad  of  lint  has  been 
placed,  is  generally  all  that  is  required,  even  though  the  bleed- 
ing has  been  considerable.    If  the  internal  jugular  is  wounded, 


*  Gazette  des  Hupitaux,  1855,  p.  35. 

t  In  Ilennen's  Milita7-y  Surgery,  .Srd  Edit.,  1829,  p.  368,  is  a  case  communi- 
cated by  Dr.  James  Johnson.  A  Malay  cut  his  comrade's  throat  wliile  asleep. 
The  windpipe  was  divided,  and  also  half  the  oesophagus.  The  sufferer  was 
supported  by  enemata,  and  gradually  recovered. 
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the  iiEemorrliage  is  profuse,  and  very  rapidly  proves  fatal,  unless 
prompt  assistance  is  afforded. 

Mr.  Bryant  •  has  recorded  the  case  of  a  little  girl,  nine  years  of  age,  who 
stumbled  whilst  carrying  a  chamber  utensil  in  her  hand,  and  fell  on  the  broken 
china.  The  right  internal  jugular  vein  was  wounded,  and  such  profuse  haemorrhage 
followed,  that  she  died  five  minutes  after  her  admission  into  Guy's  Hospital. 

If  it  is  evident  that  some  large  vein  is  injured,  but  the  pre- 
cise source  of  the  bleeding  cannot  be  at  once  made  out,  the 
wound  should  be  immediately  plugged  with  small  pieces  of 
sponge,  and  pressure  with  the  finger  applied  as  long  as  neces- 
sary. The  pressure  may  be  maintained  by  means  of  carefully 
adjusted  strips  of  adhesive  plaister.  But  this  treatment  is 
sometimes  followed  by  serious  results. 

A  man  was  admitted  into  St.  George's  Hospital  on  July  14, 1847,  who  had  cut 
his  throat  with  a  penknife.  On  the  left  side  of  the  neck,  a  little  below  the 
cricoid  cartilage,  was  a  wound  about  an  inch  and  a  half  in  length,  extending 
transversely  across  the  space  between  the  sterno-mastoid  and  trachea,  parti  allj' 
dividing  the  muscles  in  this  situation,  and  passing  for  some  distance  under  the 
skin  towards  the  clavicle.  There  had  been  profuse  haemorrhage,  and  dark  blood 
was  still  welling  up.  The  wound  was  plugged  with  sponges,  and  pressure  with 
the  fingers  applied.  At  1  p.m.  the  wound  was  dilated  upwards  and  downwards ; 
no  bleeding  vessel  was  discovered,  but  it  was  evident  that  the  bleeding  proceeded 
from  the  lower  end  of  the  wound.  About  half  a  pint  of  blood  was  lost  before 
the  sponges  were  reapplied.  The  wound  gradually  suppurated.  When  the  last 
sponge  had  been  removed  a  deep  granulating  cavity  was  seen,  with  a  slough  in 
the  direction  of  the  sheath  of  the  vessels.  On  July  22,  at  5  p.m.,  haemorrhage 
suddenly  recurred  to  an  alarming  extent,  and  the  patient  died  in  the  evening. 
On  inspection  a  slough  was  found  completely  destroying  the  front  wall  of  the 
internal  jugular  vein  for  three  inches  of  its  extent.  The  posterior  half  only  of 
the  vessel  remained.  The  sloughing  extended  upwards  from  about  an  inch 
above  the  junction  of  this  vein  with  the  subclavian.  The  anterior  wall  of  the 
common  carotid  artery  had  also  been  wounded ;  the  opening  was  small,  and 
was  blocked  up  by  lymph  and  coagulum,  which  were  intimately  adherent  to 
the  edges  of  the  wound. 

If  the  haemorrhage  is  not  speedily  and  satisfactorily  stopped 
by  pressure,  and  its  precise  source  can  be  discovered,  the  safest 
plan  is  to  ligature  the  vein  above  and  below  the  wounded  part.f 

*  Pathological  Transactions,  vol.  viii.  p.  101, 

t  See  Gross  on  '  Wounds  of  the  Internal  Jugular  Vein,'  Amer.  Jour.  Med. 
Sciences,  Jan.  1867.  In  this  elaborate  article  numerous  cases  are  quoted.  A 
case  in  which  the  internal  jugular  vein  was  partially  divided  with  a  razor, 
and  the  patient  saved  by  securing  it  with  a  ligature,  is  given  by  Dr.  Morgan  of 
Geneva,  Amer.  Jour.  Med.  Sciences,  vol.  xviii.  p.  330.  He  refers  to  two  other 
successful  cases  of  ligature  of  this  vessel,  by  Dr.  Stevens  of  New  York,  and  Dr. 
Gibson  of  Philadelphia, 
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If  one  of  tlie  large  veins,  as  the  jugular  or  subclavian,  should 
be  sliglitlj  wounded  on  one  side,  according  to  Roser,  it  may  be 
better  to  close  the  opening  by  means  of  a  fine  suture,  rather 
than  to  ligature  the  whole  vessel.  Or  a  tenaculum  may  be 
passed  through  the  edges  of  the  opening,  and  a  ligature  applied. 
Cases  in  which  this  proceeding  was  adopted  with  success  are 
referred  to  by  Legouest.* 

Arterial  hsemorrhage  demands  for  its  arrest  the  promptest 
measures.  In  wounds  of  the  carotids  or  their  principal  branches, 
death  commonly  ensues  before  surgical  aid  can  be  obtained. 

During  the  summer  of  1859,  one  of  the  inmates  of  St.  George's  Hospital  com- 
mitted suicide  by  cutting  her  throat.  She  was  almost  immediately  seen  by  the 
House  Surgeou,  but  had  already  ceased  to  breathe,  and  was  quite  pulseless. 
There  was  a  deep  gash  in  the  throat,  dividing  the  left  common  carotid  artery, 
and  wounding  both  internal  jugular  veins. 

But  it  must  not  be  supposed  that  even  severe  wounds  of  the 
carotids  are  of  necessity  immediately  and  invariably  fatal. 
Numerous  cases  to  the  contrary  are  on  record. f 

If  in  a  case  of  wound  of  the  neck,  accompanied  by  free  arterial 
bleeding,  assistance  should  arrive  before  the  patient  is  dead, 
pressure  should  be  at  once  applied  over  the  wound;  or  the  finger 
should  be  thrust  into  the  wound,  and  made  to  press  in  the 
direction  from  whence  the  bleeding  comes  ;  or  the  common 
carotid  should  be  compressed  against  the  transverse  processes 
of  the  fifth  and  sixth  cervical  vertebrae.  The  wound  may  then 
be  enlarged,  if  needful,  and  the  wounded  vessel  sought.  If 
found,  the  vessel  must  be  secured,  both  above  and  below  the 
wound,  by  ligature  or  by  torsion.  The  latter  method  may  be 
less  generally  or  less  readily  applicable,  but  it  has  the  advantage 
of  leaving  no  dangling  threads  which  the  determined  suicide 
may  tear  out.  If  the  wounded  vessel  cannot  be  found  without 
prolonged  and  careful  dissection,  as  sometimes  hajDpens,  it  is 
better  to  apply  a  ligature  at  once  to  the  common  carotid,  :J: 
Before  doing  so,  however,  it  should  be  ascertained  that  the 
bleeding  is  stopped  by  compressing  this  vessel.    The  results  of 


*  Op.  cit.  p.  428. 

t  See  Taylor's  Medical  Jurisprudence,  1865,  p.  51.3.  Larrey,  Climq.  Chir.  t.  ii. 
p.  128. 

J  Le  Gros  Clark  refers  to  two  such  cases  under  his  care,  in  each  of  which  a 
good  result  was  obtained.  Op.  cit.  p.  222 ;  see  British  Medical  Jour,wl^  Aug. 
21,  18G9.   Also  Med.-Chir.  Trans,  vol.  xxx.  p.  15. 
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ligature  of  the  common  carotid  on  account  of  haemorrhage  from 
wounds  cannot  be  considered  as  very  unfavourable,  if  regard  be 
paid  to  the  extreme  danger  of  the  conditions  under  which  the 
operation  has  been  performed  in  such  cases. 

Dr.  Pilz  *  in  his  analysis  of  586  cases  of  ligature  of  the  common  carotid  gives 
fortj'-four  cases  of  punctured  and  incised  wounds  in  which  the  operation  was 
j-erformed.  In  twenty  cases  recovery  ensued ;  in  twenty-four  death.  Out  of 
eighty-five  cases  of  gun-shot  wounds  and  injuries  by  military  arms,  however, 
only  thirty-one  recovered. 

Lacerated  and  punctured  wounds  involving  the  carotid  arteries 
are  less  likely  to  prove  immediately  fatal  than  incised  wounds. 
Ample  time  for  the  application  of  a  ligature  is  sometimes 
afforded. 

Abernethy  has  related  a  case  in  which  the  internal  carotid,  and  all  the 
branches  in  front  of  the  external  carotid,  were  wounded  in  a  man  who  was 
gored  in  the  neck  by  a  cow.  Death  did  not  directly  follow,  and  there  was 
time  to  have  recourse  to  the  ligature. t 

A  remarkable  case  of  punctured  wound  of  the  carotid  came  under  my  obser- 
vation two  years  ago.  A  little  girl  seven  years  of  age  was  playing  in  the  room 
where  her  father  was  preparing  hydrogen  gas.  An  explosion  took  place,  and  a 
triangular  portion  of  one  of  the  glass  bottles  was  driven  into  her  neck.  Profuse 
haemorrhage  immediately  occurred,  but  whether  venous  or  arterial  could  not  le 
made  out  from  the  description  given.  A  piece  of  lint  was  applied,  and  she  was 
brought  up  from  Greenwich  to  Guy's  Hospital,  and  admitted  under  the  care  of 
Mr.  Hilton.  On  admission  the  child  was  cold  and  blanched,  with  feeble  pulse ; 
but  bleeding  had  entirely  ceased.  There  was  a  wound  about  an  inch  in  length 
in  the  left  carotid  region.  On  the  eighth  day  after  the  accident,  liagmorrhage 
recurred,  and  the  common  carotid  was  tied.  Nine  days  later  bleeding  to  a 
slight  extent  took  place,  but  was  arrested  by  plugging  the  wound  with  sponge. 
Repeated  epistaxis  occurred  during  the  following  days,  and  weakened  the  child 
perceptibly.  The  sponges  became  very  offensive ;  but  there  was  no  further 
bleeding  from  the  wound  for  eighteen  days.  Then  a  considerable  quantity  of 
blood  was  lost.  The  child  gradually  sank  and  died  ten  day  later,  or  rather 
more  than  six  weeks  after  the  accident.  On  dissection,  the  common  carotid  was 
found  to  have  been  punctured  in  front  and  behind.  The  sharp  point  of  the 
fragment  of  glass  must  have  traversed  the  interior  of  the  artery.  Behind  the 
wounded  vessel  was  an  abscess  implicating  the  sympathetic  nerve.| 


*  Dr.  Pilz,  Archiv.  f.  Klinischc  Chirurgie,  ix.  1868.    Schmidt's  Jahrbilcher , 
No.  7,  18G8.    Quoted  in  Half- Yearly  Abstract,  1868. 
t  Surgical  WorJa,  vol.  ii. 

X  Instances  of  wounds  of  the  carotid  not  proving  fatal  are  recorded  by  Larrey 
and  other  surgeons.  See  London  Medical  Gazette,  vol.  viii.  p.  250.  Nouveau 
Diet,  de  Med.  et  de  Chir.  art.  Carotide.  In  his  Cliniqiie  chirnrg.  t.  ii.  p.  128, 
Larrey  records  the  case  of  Arrighi,  afterwards  Dulie  of  Padua,  whose  carotid 
was  torn  by  a  bullet.  A  soldier  near  put  his  finger  into  the  wound,  and  stayed 
the  bleeding  until  Larrey 's  aid  was  obtained. 
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2.  In  wounds  of  the  neck  which  involve  the  air  passages, 
death  is  almost  as  likely  to  result  from  suffocation  as  from  loss 
of  blood.  To  remove,  therefore,  or  to  obviate  as  far  as  possible 
any  impediment  to  free  respiration,  may  require  as  much 
promptitude  and  skill  on  the  part  of  the  surgeon  as  the  arrest 
of  hsemorrhage.  It  may  be  necessary,  without  a  moment's 
delay,  to  clear  clots  of  blood  from  the  back  of  the  mouth  or 
pharynx,  or  to  resort  to  artificial  respiration  to  aid  the  expul- 
sion of  blood,  or  even  to  suck  it  from  the  trachea.  It  is  very 
rarely,  however,  that  any  such  measures  can  be  carried  out  in 
time  to  be  of  avail ;  unless  indeed,  as  sometimes  happens,  the 
occasion  should  arise  during  the  performance  of  a  surgical 
operation. 

If  a  portion  of  the  divided  tongue  should  impede  respiration, 
it  must  be  at  once  drawn  forwards,  and  prevented  from  again 
being  retracted  or  falling  back  by  means  of  ligatures  passed 
through  it.  This  was  successfully  accomplished  in  a  case  of 
cut  throat,  recently  under  the  care  of  Mr.  Cock,  in  Guy's 
Hospital. 

If  a  severed  portion  of  the  epiglottis  should  hang  loose,  it 
may  be  removed ;  or  an  attempt  may  be  made  to  secure  it  in 
position  by  fine  sutures.  The  former  is  probably  the  safer 
plan,  being  less  likely  to  be  followed  by  dangerous  inflammation 
and  oedema  about  the  entrance  to  the  larynx.  Numerous 
instances  show  that  the  loss  of  a  portion  of  the  epiglottis, 
whether  by  injury  or  disease,  does  not  necessarily  entail  any 
serious  consequences.* 

3.  When  all  bleeding  has  ceased,  and  no  immediate  hindrance 
to  respiration  exists,  the  cut  surfaces  of  the  wound  should  be 
brought  together.  This  may  generally  be  accomplished  effec- 
tively, and  with  the  greatest  safety,  by  putting  the  head  and 
neck  into  proper  position.  The  patient  being  in  bed,  the 
shoulders  should  be  well  raised  by  pillows,  and  the  head  and 
neck  bent  forwards  so  far  as  may  be  necessary  to  keep  the  surfaces 
of  the  wound  in  good  apposition,  without  impeding  respiration. 
But  in  some  cases  the  patient  is  absolutely  unable  to  breathe 
except  through  the  wound  ;  and  any  attempt  to  bring  the  parts 
closely  together  involves  the  risk  of  suffocation.  To  maintain 
the  head  in  position,  bandages  may  be  passed  from  each  side  of  I 
a  firm  nightcap  to  a  roller  applied  round  the  chest ;  or  sand- 


*  See  cases  quoted  by  Ilorteloup,  op.  cit.  p  58. 
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bags  may  be  arranged  on  each,  side  of  the  head  and  neck.  As 
a  general  rvile,  neither  sutures  nor  adhesive  plaisters  should  be 
used.  They  are  at  best  needless  in  most  cases,  for  primary 
union  can  scarcely  be  expected ;  and,  indirectly,  they  may  in 
various  ways  prove  sources  of  danger.  For  example,  if  the 
edges  of  the  wound  are  closely  united,  and  bleeding  should 
recur,  the  blood,  instead  of  escaping  externally,  may  trickle 
into  the  air  passage,  and  accumulating  there  may  cause  suffo- 
cation. This  is  especially  liable  to  occur  while  the  patient  is 
insensible,  or  faint  from  loss  of  blood,  and  unable  to  make  the 
necessary  effort  to  expectorate.  At  a  later  period  purulent 
discharges,  if  they  cannot  find  free  exit  externally,  may  pass 
into  the  air  passage,  or  otherwise  give  rise  to  serious  trouble. 
Again,  inflammation  and  oedema  of  the  neighbouring  pai'ts  and 
of  the  mucous  membrane  of  the  larynx  may  ensue.  Under 
such  circumstances  viscid  mucus  collects,  and,  if  it  cannot  be 
expelled  through  the  wound,  obstructs  the  air  passages,  and 
increases  the  existing  difiiculty  of  breathing.  Lastly,  closure 
of  the  wound  by  sutures  is  likely  to  be  followed  by  emphysema. 
In  some  cases,  however,  both  plaisters  and  sutures  may  be 
employed  with  safety  and  advantage,  at  a  period  when  the 
surfaces  are  healthily  granulating.  Indeed,  Nelaton  *  recom- 
mends, under  such  circumstances,  the  insertion  of  several  sutures 
in  all  cases,  in  order  to  prevent  the  turning  in  of  the  edges, 
and  to  avoid  the  risk  of  a  permanent  fistula.  But  it  some- 
times happens  that  the  discharges  become  confined,  or  great 
pain  is  occasioned,  and  the  sutures  have  to  be  removed ;  or  they 
may  be  torn  out  during  the  violent  coughing  which  so  com- 
monly occurs. 

In  certain  exceptional  cases  sutures  may  be  necessary  from 
the  first.  Thus,  if  the  cartilages  of  the  larynx  are  cut  in  several 
places,  and  the  different  pieces  are  much  separated  from  each 
other,  they  may  be  joined  by  one  or  more  sutures  passed 
through  the  cellular  tissue  surrounding  them.  If  complete 
division  has  been  effected  between  the  thyroid  and  cricoid 
cartilages,  and  these  parts  are  separated  from  each  other,  one 
or  two  sutures  may  be  used  to  approximate  them.  And  if  the 
trachea  is  completely  divided  across,  it  may  be  necessary  to 
have  recourse  to  one  or  more  sutures.  In  every  case,  however, 
it  is  better  to  try  the  effect  of  position  first ;  because,  if  the 

*  Elements  de  Pathologie  chinirgicale,  t.  iii.  p.  340. 
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divided  parts  liave  not  separated  to  any  great  extent,  sufiBcient 
approximation  may  be  thus  accomplished.  If  sutures  are  used, 
and  respiration  should  become  obstructed,  or  if  the  cellular 
tissue  around  the  wound  becomes  emphysematous,  they  must 
be  instantly  removed. 

The  patient  should  be  surrounded  by  a  moderately  warm  and 
moist  atmosphere,  and  the  wound  lightly  covered  by  a  strip  of 
Avet  lint  or  linen.  A  skilful  nurse  should  be  in  constant 
attendance  to  prevent  any  fresh  suicidal  attempt,  and  to  clear 
away  the  blood  and  mucus  that  may  from  time  to  time  collect 
in  the  wound.  Expectoration,  if  very  difficult,  may  be  rendei^ed 
easier  by  closing  the  wound  with  the  fingers  at  the  moment  the 
effort  is  made. 

Every  means  should  be  adopted  to  favour  granulation  and 
cicatrisation  of  the  wound. 

The  respiration  should  be  carefully  watched.  Difficulty  of 
breathing  may  arise  at  any  period  from  one  or  other  of  the 
various  causes  already  specified,  and  require  immediate  relief. 
Care  should  especially  be  taken  to  allay  as  far  as  possible  all 
symptoms  indicating  incipient  inflammation  of  the  larynx  or 
trachea.  Such  symptoms  may  arise  very  soon  after  the  inflic- 
tion of  the  injury.  If  suffocation  impends,  and  is  not  at  once 
relieved  by  clearing  out  or  enlarging  the  wound,  or  by  intro- 
ducing a  tracheotomy  canula  through  it,  a  fresh  opening  into 
the  air  passage  must  be  made  below  the  wound,  and  a  canula 
inserted.  Some  surgeons  consider  that  tracheotomy  may  be 
advantageously  performed  in  any  case  of  extensive  transverse 
wound  involving  the  air  passage,  as  soon  as  all  haemorrhage  has 
ceased,  and  the  shock  of  the  injury  has  been  recovered  from. 
When  this  has  been  done,  the  edges  of  the  wound  may  be 
united  without  risk  of  suffocation ;  and  after  the  wound  is 
healed,  the  canula  may  be  withdrawn,  and  the  opening  in  the 
trachea  closed. 

Bronchitis,  as  already  stated,  very  often  occurs,  and  if 
unchecked,  is  soon  followed  by  pneumonia  or  pleurisy.  Every 
care  must  be  taken  to  obviate  this  source  of  danger  by  regu- 
lating the  temperature  and  moisture  of  the  atmosphere  about 
the  patient,  and  by  preventing  the  ingress  of  irritating  dis- 
charges, and  favouring  their  expectoration. 

When  the  pharynx  or  oesophagus  is  laid  open,  and  especially 
when  the  latter  tube  is  completely  divided,  great  separation  of 
the  edges  of  the  wound  takes  place  during  swallowing,  and  the 


TREATMEIs^T  OF  CUT  THROAT. 


455 


ingesta  partially  or  entirely  escape  tlirougli  the  wouiid.  In 
such,  case,  the  elastic  tube  of  a  stomach-pump,  or  a  common 
elastic  catheter  of  large  size,  should  be  used  to  convey  nourish- 
ment to  the  stomach.  The  tube  should  be  introduced  through 
the  mouth, — not  through  the  nose,  as  some  surgeons  have 
recommended, — and  passed  into  the  oesophagus  a  short  distance 
beyond  the  wound.  It  may  be  used  two  or  three  times  daily. 
The  tube  should  on  no  account  be  passed  through  the  wound  ; 
for,  if  this  be  done,  union  is  very  seriously  interfered  with. 
Before  any  fluid  nourishment  is  poured  through  it,  oare  should 
be  taken  to  ascertain  that  the  tube  has  not  been  passed  into 
the  trachea.  This  may  be  ascertained  by  placing  a  lighted 
taper  at  the  end  of  the  tube,  and  observing  if  the  flame  is 
affected.  It  sometimes  happens  that  the  introduction  of  the 
tube  is  very  distressing  to  the  patient,  and  produces  much  irri- 
tation about  the  wound :  under  these  circumstances,  nutrient 
enemata  must  be  administered.  When  swallowing  is  again 
attempted,  the  patient  should  be  directed  to  lean  somewhat 
backwards,  and  to  swallow  small  portions  very  slowly. 

The  general  condition  of  the  patient  is  often  such  as  to 
require  the  most  careful  management,  and  to  occasion  the 
gravest  anxiety.  In  some  cases  there  is  low  muttering,  in 
others  furious  delirium,  consequent  upon  habits  of  intemper- 
ance. Sometimes  periods  of  intense  excitement  are  followed  by 
corresponding  periods  of  exhaustion.  Sometimes  unvaried  de- 
pression and  despondency  prevail.  Such  symptoms  may  prove 
more  difficult  to  combat  than  most  of  those  more  directly  asso- 
ciated with  the  effects  of  the  wound ;  and,  when  they  occur, 
speedy  death  too  often  results,  even  in  cases  in  which  the  injury 
inflicted  has  been  comparatively  trifling. 

As  a  general  rule,  the  patient  should  not  be  kept  low. 
Plenty  of  nutritious  food,  and  wine  or  spirits  must  be  given, 
according  to  the  circumstances  of  the  case,  due  care  being 
taken  not  to  over  stimulate.  The  danger  of  exciting  inflamma- 
tion by  food  and  stimulants  is  less  than  the  risk  that  the  patient 
may  sink  exhausted  from  want  of  sufficient  nutriment. 

Exuberant  granulations  obstructing  the  air  passages  have  already 
been  referred  to  as  occasionally  becoming  developed  around  the 
wound.  Such  granulations  are  sometimes  met  with  in  cases  of 
tracheotomy.*    They  are  best  treated  by  the  repeated  applica- 


*  See  paper  by  T.  Smith,  Medico- Chiriirg.  Trans,  vol.  xlviii.  p.  227. 
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tion  of  solid  nitrate  of  silver.  In  some  instances  it  may  be 
necessary,  if  possible,  to  open  the  trachea  lower  down. 

Constrictions  of  the  larynx  or  trachea  occurring  dui'ing  cica- 
trisation, or  from  subsequent  contraction,  may  render  necessary 
the  immediate  performance  of  tracheotomy.  After  this  has 
been  done,  the  constrictions,  in  some  cases,  may  be  dilated  by 
the  passage  of  bougies.  In  other  cases,  the  use  of  the  knife  is 
also  required.  Several  remarkable  instances  have  been  published, 
in  which  more  or  less  successful  results  have  been  obtained.* 

Laryngeal  and  tracheal  fistulce. — Fistulous  openings  occasion- 
ally, though  very  rarely,  remain  after  general  healing  has  taken 
place.  They  are  most  likely  to  result  in  cases  in  which  consi- 
derable portions  of  the  air  tube  have  been  destroyed,  or  in 
which  constrictions  have  occurred  higher  up.  If  no  constriction 
exist,  or  after  any  previously  existing  constriction  has  been 
satisfactorily  dilated,  the  fistula  may  generally  be  closed  by 
paring  the  edges  and  bringing  them  together.  Sometimes  it 
may  be  necessary  to  detach  the  skin  from  the  deeper  structures 
to  some  slight  extent  round  the  opening,  or  to  make  lateral 
incisions  to  facilitate  the  drawing  together  of  the  margins. 
The  sutures  should  be  pretty  close,  and  should  include  so  much 
tissue  as  to  render  the  occurrence  of  emphysema  improbable. 
After  the  operation,  gentle  pressure  should  be  applied,  especially 
during  coughing.  In  the  case  of  a  very  large  opening,  skin  may 
be  taken  from  the  most  convenient  neighbouring  part,  and 
adapted  as  may  be  requisite.  No  operation  of  this  kind  should 
ever  be  attempted  until  it  has  been  absolutely  ascertained  that 
respiration  will  not  be  impeded  by  closure  of  the  fistula,  f 

Other  Injuries  op  the  Pharynx  and  (Esophagus. 

The  pharynx  and  oesophagus  may  be  wounded  from  within 
by  sharp-pointed  instruments,  or  other  foreign  substances  thrust 
through  the  mouth. 

If  in  an  injury  of  this  kind  the  side  of  the  pharynx  is  pene- 
trated, dangerous  or  even  fatal  consequences  may  arise  from 
implication  of  one  of  the  larger  vessels. 


*  Listen,  Edin.  Med.  and  Surg.  Journ.  No.  xciv.  p.  118,  and  Elemaits  of 
Surgery,  2nd  ed.  p.  43.5.    Horteloup,  op.  cit.  p.  12.3. 

t  See  an  excellent  case  by  M.  Le  Fort,  full  details  of  -wLicli  are  given  by 
Horteloup,  op.  cit.  p.  127  et  seq. 
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The  following  case  illustrates  this  form  of  injury,  and  the  treatment  it 
may  be  necessary  to  adopt.  A  boy,  aged  seven,  was  admitted  into  St.  George's 
Hospital,  May  12th,  1850.  A  week  previously,  he  fell  while  holding  the  sharp 
end  of  a  parasol  in  his  mouth.  The  point  was  forcibly  thrust  to  the  back  of  the 
fauces,  and  very  nearly  made  its  reappearance  through  the  skin  at  the  side  of  the 
neck.  Considerable  hgemorrhage  took  place  at  once,  and  recurred  at  night.  About 
the  seventh  or  eighth  day  a  slough  came  from  the  interior  of  the  mouth ;  and 
arterial  hsemorrhage  to  the  extent  of  about  five  ounces  occurred.  The  bleeding 
was  stopped  by  pressure  applied  externally ;  and  the  boy  was  soon  afterwards 
brought  to  the  hospital.  On  examination,  a  swelling  about  as  large  as  half  a 
hen's  egg  was  found  below  and  a  little  behind  the  left  ear,  and  the  skin  for 
some  distance  around  was  discoloured,  as  from  extravasation  of  blood".  Fluctu- 
ation was  detected  on  the  summit  of  the  swelling.  This  being  opened,  pus 
with  much  blood  clot  escaped,  but  no  haemorrhage  ensued.  Two  days  after- 
wards a  gush  of  arterial  blood  followed  a  fit  of  coughing.  Mr.  H.  C.  Johnson 
cut  down  upon  and  tied  the  common  carotid  artery.  No  unfavourable  con- 
seq[uences  ensued.  Nine  days  afterwards  the  ligature  was  found  loose ;  it 
soon  came  away.  The  wound  healed ;  and  on  June  12th,  twenty-seven  days 
after  the  operation,  the  child  was  discharged  in  a  very  favourable  state. 

In  some  cases  portions  of  food  or  other  contents  of  the 
pharynx  may  pass  through  the  wound  and  set  up  inflammation, 
followed  by  abscess.*  In  other  cases  fragments  of  the  foreign 
substance  which  has  produced  the  wound  may  be  broken  off, 
and  remain  impacted,  and  give  rise  to  similar  results.f 

Slight  wounds  of  the  oesophagus,  such  as  may  be  produced 
during  the  passage  of  hard,  sharp  substances  towards  the 
stomach,  usually  heal  without  serious  symptoms.  Dangerous 
consequences,  however,  may  ensue  if  a  wound  of  this  portion  of 
the  guUet  is  accompanied  by  severe  injury  of  neighbouring 
parts,  as  is  shown  by  the  following  case,  related  by  Dr.  Parkes.^ 

A  young,  healthy,  athletic  juggler,  on  the  evening  of  January  24,  was  exhib- 
iting the  trick  of  swallowing  a  sword,  made  of  iron,  about  two  feet  long,  three- 
quarters  of  an  inch  broad,  and  round  and  blunt  at  the  end.  When  he  had  passed 
the  sword  nearly  to  the  root  of  the  neck,  he  felt  it  strike  against  some  obstacle, 
past  which  he  violently  pushed  it.  He  immediat'^ly  withdrew  the  sword,  gave 
a  sudden  leap  in  the  air,  then  fell  and  fainted.  When  he  recovered,  he  vomited 
violently.  The  vomited  matters  consisted  of  the  contents  of  the  stomach,  with- 
out the  slightest  tinge  of  blood.  Intense  pericarditis,  marked  by  characteristic 
.symptoms,  came  on  forty  minutes  after  the  accident,  and  he  died  in  the  evening 
of  the  second  day.  The  sword  had  penetrated  the  anterior  wall  of  the  oesopha- 
gus five  and  a  half  inches  below  the  pharynx,  and  passed  into  the  pericardium. 
Lymph  was  effused  over  the  whole  parietal  and  visceral  pericardium.  The 
important  blood-vessels  and  other  organs  in  the  neighbourhood  were  uninjured, 

*  See  C.  H.  Moore,  Lancet,  1864,  vol.  ii.  p.  287. 

t  See  Vincent,  Med.-Chir.  Trans,  vol.  xxix.  p.  38,  Larrey,  Clinique  chirur- 
gicale,  t.  ii.  p.  134. 

X  Path.  Trans.  London,  1848-9,  p.  40. 
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In  some  instances  the  walls  of  the  oesophagus  have  been 
perforated  by  the  surgeon,  while  attempting  to  pass  a  bongie  or 
tube,  in  certain  diseased  conditions  of  the  parts.  In  some  such 
cases  the  instrument  has  passed  into  the  mediastinum ;  in 
others,  even  into  the  pleiaral  cavity. 

In  all  cases,  in  which  there  is  reason  to  suspect  the  existence 
of  any  serious  internal  wound  of  the  gullet,  solid  food  should 
be  interdicted,  and  only  the  blandest  fluids  swallowed.  Indeed, 
it  may  be  better  that  no  attempt  to  swallow  should  be  made 
until  time  has  been  allowed  for  healing  to  take  place  to  a 
certain  extent.* 

Rare  instances  are  on  record  in  which  the  oesophagus  has 
been  ruptured  during  violent  vomiting. 

Roerhaave  t  relates  the  case  of  the  Baron  Vassenaer,  who  habitually  made 
himself  vomit  after  excess  at  table.  At  last,  while  vomiting  very  violently,  he 
was  seized  with  sudden  pain,  and  died  in  eighteen  hours.  Transverse  rupture 
of  the  oesophagus  (which  was  otherwise  healthy)  was  found  three  fingers 
breadth  above  the  diaphragm.  A  recent  case  is  narrated  by  Dr.  Griffin  J  of 
Eanbury,  in  which  the  oesophagus  of  a  healthy  man  was  ruptured  during  violent 
vomiting. 

Other  Injuries  of  the  Air  Passages  by  Mechanical 

Violence. 

The  following  injuries,  singly  or  complicated  one  with  another, 
may  be  caused  by  manual  compression,  blows,  kicks,  falls  upon 
jjrojecting  corners  or  edges,  or  by  hanging,  or  other  modes  of 
strangulation. 

1.  Contusions. — A  blow  upon  the  larynx  may  prove  suddenly 
fatal  by  shock,  or  by  arrest  of  respiration  from  spasm  of  the 
glottis.  If  life  is  not  altogether  extinct,  laryngotomy  should 
be  at  once  performed,  a  tube  introduced,  and  artificial  respira- 
tion kept  up  as  long  as  needfal,  or  while  hope  remains.  §  Short 
of  an  immediately  fatal  result,  insensibility  of  longer  or  shorter 
duration  is  a  common  effect  of  a  blow  or  other  sudden  pressure 
upon  the  air  passage.  The  victims  of  the  street- garotter  are 
thus  rendered  unconscious  before  they  are  robbed,  and  often 


•  See  a  remarkable  instance  of  a  partially  cicatrised  wound  of  the  oesopha- 
gus bui'st  open  by  solid  food  which  escaped  into  the  thoracic  cavity.  Larrey, 
Clhiiqve  chir.  t.  ii.  p.  IGl. 

t  Boerhaave.    Quoted  by  Ilorteloup,  op.  cit.  p.  23. 

X  Lancet,  Sept.  4,  1809,  p.  ;i.37. 

§  See  a  case  by  Listou  in  the  Edin.  Med.  and  Surg.  Journal,  vol.  xix.  p.  570. 
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remain  so  for  some  time  afterwards.  Sometimes  the  symptoms 
wliich  follow  a  blow  upon  the  larynx  are  less  severe,  and  may 
be  subdued  without  having  recourse  to  any  operative  measures. 

The  symptoms  which  commonly  attend  contusions  of  the 
larynx  are  great  pain  and  tenderness  about  the  seat  of  the 
injury,  more  or  less  swelling  in  the  neighbourhood,  enfeeble- 
ment  or  total  loss  of  voice,  with  little  or  no  difficulty  of  breath- 
ing. Eest  of  the  parts,  and  the  application  of  leeches  and 
warm  anodyne  fomentations,  constitute  the  treatment  generally 
required.  Antimonials  and  mercurials  may  be  useful  in  some 
instances. 

2.  Fracture  of  the  hyoid  hone. — Fracture  of  the  hyoid  bone  is 
a  rare  but  well  recognised  accident.  It  is  usually  caused  by 
direct  violence,  but  in  some  instances  has  been  attributed  to 
muscular  action.*  It  is  occasionally  found  to  have  occurred 
during  execution  by  hanging,  but  not  so  frequently  as  some 
have  supposed, t  The  parts  usually  injured  are  the  cornua, 
at  or  near  their  junction  with  the  body.  One  or  both  may  be 
broken.  Much  displacement  of  the  fragments  generally  occurs. 
The  symptoms  are  pain  in  the  neck,  inability  to  turn  the  head, 
dysphagia,  or  even  total  inability  to  swallow.  The  voice  is 
hoarse,  the  patient  having  great  difficulty  and  pain  in  speaking. 
Symptoms  of  suffocation  occasionally  occur,  or  may  be  pro- 
duced by  simple  protrusion  of  the  tongue.  On  examining  the 
throat  externally,  crepitus,  or  some  irregularity  may  be  detected  ; 
and  on  looking  into  the  mouth,  not  unfrequently  ecchymosis 
and  swelling  of  the  mucous  membrane  may  be  found.  The 
fragments  occasionally  perforate  the  mucous  membrane,  and 
more  or  less  bleeding  may  occur. 

In  an  interesting  monograph  on  'Diseases  and  Injuries  of  the  Hyoid  Bone, 'J 
Gibb  ]ias  brought  together  more  or  less  complete  details  of  thirteen  cases  of 
fracture.  In  four  of  these  the  right  cornu  was  broken,  in  five  the  left;  and  in 
one  (that  of  a  child)  the  middle  of  the  body  of  ihe  bone  was  broken.  Tn  two 
the  precise  seat  of  the  injury  is  not  stated.  Two  of  the  cases  terminated 
fatally. 

Treatment. — The  displaced  fragments  must  be  restored  to 
their  proper  position.  This  may  be  effected  by  passing  the 
finger  of  one  hand  into  the  throat,  and  by  the  other  hand 

*  British  and  Foreign  Medico- Chiruryical  Review,  vol.  viii.  p.  549. 
t  Casper,  op.  cit.  vol.  ii.  p.  174.   Taylor,  Medical  Jurisprudence. 
t  On  Diseases  and  Injuries  of  the  Ilyoid  or  Tongue  Bone,  by  G.  D.  Gibb,  M.D. 
Churchill,  London,  1862. 
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manipulating  the  bone  externally.  The  patient  should  be  kept 
quiet,  every  attempt  at  speech  avoided,  and  antiphlogistic  regi- 
men adopted.  Inflammation  may  be  relieved  by  the  application 
of  leeches.  If  great  difficulty  of  breathing  should  supervene, 
laryngotomy  must  be  performed.  If  the  patient  cannot  swallow, 
or  finds  great  difficulty  and  pain  in  doing  so,  the  use  of  the 
oesophageal  tube  is  requisite.  If  the  passage  of  this  tube  pro- 
duces much  pain  or  inconvenience,  nutrient  enemata  must  be 
administered. 

The  following  case  described  by  Lalesque  *  affords  a  good  example  of  frac- 
ture of  the  hj'oid  bone.  A  marine,  aged  sixty-seven,  had  his  throat  violently 
clenched  by  the  hand  of  a  powerful  adversary.  At  the  moment  there  was  very 
acute  pain,  and  the  sensation  of  a  solid  body  breaking.  The  pain  was  aggra- 
vated by  every  effort  to  speak,  to  swallow,  or  to  move  the  tongue  ;  deglutition 
•was  impossible,  articulation  indistinct,  and  he  was  unable  to  open  his  mouth 
without  a  great  deal  of  pain.  The  left  horn  was  broken  near  the  body  of  the 
bone,  and  had  pierced  the  mucous  membrane,  and  given  rise  to  considerable 
haBmorrhage.  He  was  fed  by  an  cesophagus-tube  for  twenty-five  days,  and 
ultimately  recovered. 

Cases  have  occurred,  in  which  detection  of  the  fracture  has 
been  less  easy  than  might  have  been  expected. 

The  following  is  an  illustration :  A  labourer,  aged  sixty-three,  fell  from  a 
waggon  on  his  face.  Much  blood  issued  from  his  mouth.  He  complained  of 
severe  pain  in  the  neck, and  was  unable  to  turn  his  head.  His  voice  was  hoarse 
and  difficult ;  he  could  not  swallow ;  on  attempting  to  drink,  violent  coughing 
was  excited,  and  the  fluid  was  rejected.  The  tongue  was  freely  moveable,  and 
there  was  no  pain  on  depressing  it.  The  epiglottis  did  not  appear  to  cover  the 
larynx  completely,  nor  to  be  in  its  exact  position.  Neither  crepitus  nor  unusual 
mobility  could  be  perceived  about  the  hyoid  bone,  which  seemed  to  preserve  its 
continuity.  The  case  was  supposed  to  be  one  of  injury  of  the  laryngeal 
nerves  and  muscles  and  of  the  pneumogastric  nerve.  Medicine  and  food  were 
administered  by  an  elastic  tube.  The  pain  in  the  neck  subsided,  and  its 
motions  were  restored.  A  hectic  cough  from  which  he  had  long  suffered 
remained.  The  cough  increased,  the  voice  became  scarcely  audible,  and  the 
patient  died  exhausted  eleven  days  after  the  occurrence  of  the  accident.  On 
dissection,  fracture  of  the  hyoid  bone  was  found.  '  One  of  the  large  cornuti 
was  broken  and  had  become  firmly  embedded  between  the  epiglottis  and  rima 
glottidis,  inducing  the  raised  position  of  the  epiglottis,  loss  of  voice,  and  difficulty 
in  swallowing.'  f 

3.  Dislocation  of  the  hyoid  bone. — Gibb  has  recorded  J  in  the 


*  Journal  univ.  et  hebdom.,  mars  1833.  Also  American  Journal  Medical 
Sciences,  vol.  xiii.  1833,  p.  250. 

t  Brit,  and  Foreign  Med.-Chir.  Reviexo,  1851,  vol.  viii.  p.  549.  Schmidt's 
Jahrhiicher,  vol.  Ixviii.  p.  215. 

X  Op.  cit.  p.  20,  and  Trans,  of  the  Path.  Soc.  London,  vol.  x.  p.  66. 
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following  words  a  case  of  dislocation  of  the  hyoid  bone  in  a 
patient  under  his  care. 

The  patient,  a  man  aged  forty-five,  '  would  feel  a  sudden  click  in  the  left  side  of 
his  neck,  which  produced  a  sensation  as  if  something  was  sticking  in  his  throat. 
On  examination,  this  appeared  to  me  to  depend  upon  a  displacement  of  the  left 
horn  of  the  hyoid  bone,  and  was  generally  reduced  by  throwing  the  head  back- 
wards, towards  the  right  side,  so  as  to  stretch  the  muscles  of  the  neck,  and  then 
suddenly  depressing  the  lower  jaw,  and  so  putting  the  depressors  of  the  hyoid 
bone  into  operation.  He  died  some  years  after  of  pulmonary  consumption.  On 
examining  his  throat  after  death,  I  found  a  sort  of' pouch,  which  answered  the 
pm-pose  of  a  synovial  capsule,  embracing  the  horns  of  the  left  thyro-hyoid  arti- 
culation. It  was  filled  with  a  clear  fluid,  had  a  comparatively  large  rhomboid 
sesamoid  bone  developed  in  its  outer  wall,  and  permitted  an  extraordinary 
amount  of  motion.'  This  was  the  fourth  case  of  the  kind  which  had  come 
under  the  notice  of  Gibb.  All  the  patients  were  males.  He  subsequently  met 
with  a  fifth  case  in  which  the  patient  was  a  female, 

Eeference  is  made  in  the  work  quoted  to  a  paper,  read  in 
1848  before  the  Parisian  Medical  Society,  by  Dr.  Eipley  of 
South  Carolina,  on  '  Dislocations  of  the  Os  Hyoides,  especially 
illustrated  in  his  own  person,  and  the  manner  of  reducing 
them.'  The  latter  process  consisted  'in  throwing  the  head 
backwards  as  far  as  possible,  so  as  to  place  the  muscles  of  the 
neck  on  the  stretch,  then  relaxing  the  lower  jaw,  at  the  same 
time  gently  pressing  or  rubbing  over  the  displaced  part,  when 
the  displacement  becomes  reduced  after  a  few  attempts  with  a 
click.' 

Two  cases  of  dysphagia  described  by  Abercrombie*  are 
considered  by  Gibb  to  have  been  '  examples  of  double  dis- 
placement of  the  thyro-hyoid  articulation.' 

4.  Fractures  of  the  cartilages  of  the  larynx. — The  cartilages 
of  the  larynx  may  be  broken  by  a  fall  against  some  projection, 
or  by  a  blow,  or  by  forcible  compression  by  the  hand  of  an 
adversary,  or  by  some  other  of  the  various  modes  of  strangula- 
tion. This  lesion  is  most  likely  to  occur  after  ossification  has 
taken  place,  but  it  may  be  met  with  during  childhood,  f  The 
fragments  may  be  so  displaced  as  to  encroach  upon  the  cavity 
of  the  larynx  or  pharynx ;  and  occasionally  the  mucous  mem- 
brane is  perforated.  Injuries  of  this  kind  are  of  extreme 
danger  to  life,  on  account  of  the  various  obstructions  to  respi- 
ration to  which  they  may  give  rise.    Such  obstructions  may 

*  Diseases  of  the  Stomach,  2nd  edit.  1830,  p.  102. 

t  Out  of  twenty-seven  recorded  cases  analysed  by  Hunt,  five  were  in  children. 
American  Journal  of  the  Medical  Sciencex,  April  186G,  p.  378, 
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be  caused  either  immediately,  by  displacement  of  the  fractured 
portions,  by  spasm  of  the  glottis,  or  by  entrance  of  blood  into 
the  air  passages ;  or  subsequently,  by  inflammation  and  oedema 
of  the  lining  membrane  of  the  larynx,  or  by  local  or  general 
emphysema. 

In  an  excellent  article  recently  published,  M.  H^noque  *  analyses  fifty-two 
cases  collected  from  various  sources.  To  these  I  am  able  to  add  ten,  two  of 
vhifh  have  been  under  my  own  care.  It  is  worthy  of  special  note,  that  every 
case  in  which  the  cricoid  was  fractured  proved  fatal. 


The  following  is  a  summary  of  the  sixty-two  cases. 


Cartilages  fractured. 

No.  of  cases. 

Deaths. 

Recoveries. 

24 

18 

6 

11 

11 

4 

2 

2 

9 

9 

Thyroid,  cricoid,  and  os  hyoides 

2 

2 

Thyroid,  cricoid,  and  trachea  .... 

2 

2 

2 

2 

Cricoid,  trachea,  and  os  hyoides 

1 

1 

'  Fractures  of  larynx 

7 

3 

4 

62 

60 

12 

Fractures  of  the  laryngeal  cartilages  are  accompanied  more 
or  less  constantly  by  the  following  signs  and  symptoms.  The 
general  contour  of  the  neck  is  altered  :  there  is  usually  flat- 
tening ;  but,  in  eases  in  which  lateral  compression  has  caused 
the  injury,  there  may  be  undue  prominence  of  the  pomum 
Adami.  Ecchymosis,  and  swelling  of  the  neck  due  to  extrava- 
sation of  blood,  or  at  a  later  period  to  inflammatory  exudation, 
are  commonly  observed.  The  cartilages,  or  portions  of  them, 
are  abnormally  moveable.  Sometimes  crepitation  may  be 
detected ;  but  this  must  be  carefully  distinguished  from  the 
false  crepitation  produced  by  pressing  the  cornua  of  the  thyroid 


*  Gazette  hebdomadalre,  September  25  and  October  2,  1868.  The  following 
contributions  are  reviewed: — Gurlt,  Hundlnich  der  Knochenbriiche,  vol.  ii.p.  31(5. 
W.  Hunt,  Amcr.  Journ.  of  3Ied.  Set.  April  I8GG.  Wales,  Amer.  Jvurn.  Janu- 
ary LS()7.  Hamilton,  Arner.  Juiirn.  April  18G7.  Soc.  Anat.  December  1800,  p. 
39:$,  518.  Fredet,  Considernti"/is  sur  Ics  Fractures  trainnati(jnes  du  Larynx  (Paris, 
Delahay,  18G8).  Keiller,  Edin.  Med.  Journ.  1856,  p.  527,  824.  Helwig',  in 
Ca-sper's  Vierteljahrsehrift,  1861,  p.  342. 

For  other  cases  see  Dublin  Quart.  Journ.  May  1869 ;  Lancet,  18G9,  p.  707; 
Gazette  des  Iloyitau.x;  1868,  Ncs.DO  and  01. 
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cartilage  against  tlie  spinal  column.  Emphysema  may  occur  if 
the  mucous  membrane  is  lacerated. 

The  patient  complains  of  gTeat  pain,  either  constant,  or  pro- 
duced or  aggravated  by  pressure  or  attempts  at  swallowing  or 
speaking.  There  is  almost  always  more  or  less  difficidty  of 
breathing,  accompanied  by  lividity  of  face,  coldness  of  skin, 
and  smallness  of  pulse.  The  dyspnoea  may  be  caused  by  dis- 
placement of  the  cartilages,  or  abnormal  mobility  of  the  points 
of  attachment  of  the  vocal  cords ;  or  by  Submucous  effusion  of 
blood ;  or  by  extravasation  of  blood  external  to  the  larynx.  In 
a  case  recorded  by  Mr.  Stokes,*  blood  was  effused  in  the  neigh- 
bouring parts  to  such  an  extent  as  to  push  the  larynx  over  to 
one  side.  Sometimes  difficulty  of  breathing  comes  on  quite 
suddenly,  and  very  severely,  several  days  after  the  injury.  In 
such  case  it  may  be  due  to  accidental  displacement  of  some 
fragment,  or  to  the  supervention  of  acute  oedema. 

Convulsive  cough  and  expectoration  of  frothy  blood  may  im  me- 
diately follow  the  injury.  At  a  later  period  there  may  be  copious 
expectoration  of  very  offensive  pus  ;  and  occasionally,  even  ne- 
crosed portions  of  the  fractured  cartilages  may  be  coughed  up. 
The  voice  may  be  affected  to  a  variable  extent.  Sometimes  it  is 
hoarse  ;  sometimes  enfeebled ;  sometimes  altogether  lost. 

Fracture  of  the  laryngeal  cartilages,  however,  may  occur 
without  giving  rise  to  any  very  marked  symptoms,  and  without 
being  attended  by  displacement  or  deformity.  A  case  of  this 
kind  is  recorded  by  Gibb. 

Treatment. — In  simple  fractures  with  little  or  no  displace- 
ment, and  in  which  the  breathing  is  easy,  the  parts  may  be 
steadied  and  supported  by  small  pads  of  lint  and  strips  of  adhe- 
sive plaister.  The  act  of  swallowing  should  be  carefully 
watched,  and  interdicted  for  a  time  if  it  should  occasion  manifest 
displacement  of  the  fractured  parts.  Local  antiphlogistics 
or  leeches  may  be  applied.  If  there  is  great  and  continued 
dyspnoea  from  the  first,  and  especially  if  there  is  much  de- 
formity of  the  larynx,  tracheotomy  should  be  performed  at  once. 
If  the  first  difficulty  of  breathing  should  have  subsided,  the  pro- 
priety of  operating  may  be  doubtful;  but  experience  shows 
that  delay  in  such  cases  may  be  emphatically  dangerous. f  The 


*  Dublin  Quarterly  Journal  of  Med.  Science,  May  18G9. 

t  See  cases  recorded  by  Fredet,  Gazette  des  Mojntaui',  18G8,  Nos.  90  and  01. 
Also  Fredet,  op.  cit. 
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dyspnoea  may  recur  suddenly  at  any  moment,  and  almost  without 
warning ;  and  death  may  ensue.  Tracheotomy  must  be  insisted 
on  whenever  suffocation  becomes  imminent,  at  whatever  period 
it  may  be.  The  operation  ensures  at  any  rate  temporary 
safety  ;  and  it  may  afford  opportunity  for  the  restoration  of  the 
displaced  parts  to  proper  position.  Such  restoration  may  be 
attempted  by  external  manipulation,  aided  by  a  finger  intro- 
duced through  the  mouth,  or  by  a  probe  passed  through  the 
opening  made  in  the  trachea. 

In  eight  out  of  tbe  twelve  cases  above  summarised,  in  whicli  recovery  took 
place,  life  was  manifestly  saved  by  the  timely  performance  of  tracheotomy,  or 
Lxryngotomy.  And  in  another  of  the  cases  (under  my  care  in  Guy's  Hospital 
in  January  18G2),  the  patient  had  apparently  made  his  last  gasp,  but  after 
tracheotomy  had  been  performed,  was  brought  back,  as  it  were,  to  life,  by  long- 
continued  artificial  respiration.  He  lived  for  fourteen  days,  and  then  died  of 
broncho-pneumonia.  Comminuted  fractures  of  the  cricoid  and  thyroid  carti- 
lages were  found,  vyith  laceration  of  the  mucous  membrane. 

5.  Rupture  of  the  trachea. — Partial  or  complete  rupture  of 
the  trachea  without  corresponding  laceration  of  the  soft 
parts  is  occasionally,  but  very  rarely,  caused  by  external  vio- 
lence. Such  an  injury  is  generally  fatal  from  obstruction  to 
respiration. 

Dr.  Berger*  relates  the  case  of  a  man  who  was  Icicked  by  a  horse  just  below 
the  lower  jaw.  There  was  hardly  any  wound,  but  the  neck  became  much 
swollen.  The  breathing  was  greatly  embarrassed,  and  general  emphysema 
came  on.  The  patient  died  in  an  hour  and  a  half.  The  trachea  was  found 
almost  completely  separated  from  the  larynx,  about  a  third  of  the  connexion 
only  remained.  Several  rings  of  the  trachea  were  torn  through.  The  larynx 
itself  was  uninjured.  The  lungs  were  much  loaded  with  blood,  and  the 
trachea  was  full  of  coagula. 

In  the  following  case,  which  occurred  in  the  neighbourhood  of  Glasgow,  the 
trachea  was  totally  divided.  A  boy,  driving  the  gin  of  a  coal-pit,  placed  him- 
self on  the  end  of  the  lever.  On  stretching  out  his  head  to  look  at  something, 
his  throat  came  in  contact  with  a  post.  Such  was  the  force  with  which  he  was 
going  round,  that  the  trachea  was  ruptured  across.  He  survived  for  several 
days,  but  in  great  agony. t 

Mr.  Long,J  of  the  Liverpool  Infirmary,  has  put  on  record  a  good  instance  of 
recovery  after  rupture  of  the  trachea.  This  case  also  serves  to  show  the  treat- 
ment that  may  be  employed  under  similar  circumstances. 

A  railway  labourer,  aged  twenty,  while  connecting  two  railway  carriages, 
was  caught  round  the  neck  by  the  coupling  irons.    When  brought  to  the 


•  Med.  Times  and  Gazette,  1856,  p.  650 ;  from  the  Berlin  Medicin.  Zeitung, 
No.  3.3. 

t  Beck's  Medical  Jurisprudence,  7th  ed.  p.  718. 

X  Med.  Times  and  Gazette,  July  26,  1856,  and  Oct.  15,  1859, 
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Infirmary,  there  was  some  abrasion  of  the  skin  of  the  neck,  a  little  swelling,  and 
slight  emphysema.    The  voice  was  subdued.    In  the  evening  there  was  some 
difficulty  of  breathing,  and  considerable  distension  and  pain  in  the  neck. 
Similar  symptoms  came  on  at  intervals  during  the  five  days  following  the 
accident,  and  became  at  last  so  urgent  that  an  incision  was  made  in  the  median 
line  of  the  neck.    The  finger  was  introduced  into  a  mass  of  clotted  blood,  but 
the  trachea  could  not  be  found.    On  subsequently  turning  out  the  blood,  a 
bubble  or  two  of  air  escaped  from  the  lower  part  of  the  incision  just  above 
the  sternum.    On  further  examination,  it  was  found  that  the  trachea  bad  been 
completely  divided,  and  that  the  lower  portion,  from,  which  the  bubbles  of  air 
came,  had  been  pushed  on  one  side.    There  was  an  interval  of  an  inch  or  more 
between  the  separated  portions  of  the  air  tube.    A  long  canula  was  introduced 
by  Dr.  Ilalford  (then  House   Surgeon),  and  the  blood  which  clogged  the 
trachea  was  repeatedly  sucked  out.    The  patient  became  more  and  more  re- 
lieved.   The  head  was  bent  forwards  so  as  to  diminish  the  extent  of  the  gap. 
Nine  days  after  the  accident  the  tracheal  tube  was  removed,  and  a  double 
piece  of  gauze  placed  over  the  opening.    The  wound  entirely  closed  in  about  a 
month.    When  Mr.  Long  examined  the  patient  about  six  months  alter  the 
accident,  he  observed  a  depression  to  exist  '  in  the  throat,  just  above  the 
sternum,  capable  of  holding  a  walnut ; '  this  was  increased  doubly  in  depth  and 
width  during  each  inspiration.  A  fragment  of  trachea  could  be  detected  attached 
to  the  lower  part  of  the  larynx  ;  below  this  nothing  was  felt  like  tracheal  rings, 
but  merely  a  fibrous  tissue ;  his  voice  was  hoarse,  like  that  of  a  person  suffering 
from  the  commencement  of  a  cold  ;  and  when  he  breathed  quickly  and  deeply, 
the  sound  produced  was  that  of  air  passing  through  a  narrow  tube.  '  I  presume, 
therefore,'  says  Mr.  Long,  '  that  a  fibrous  tube  has  been  developed  in  the  space 
existing  between  the  upper  and  lower  ends  of  the  divided  trachea.' 

Injury  op  the  Larynx  from  the  Inhalation  op  Flame. 

Mr.  Eyland  appears  to  have  been  the  first  to  direct  attention 
to  the  effects  produced  on  the  larynx  by  the  inhalation  of  flame, 
or  of  intensely  heated  air.  In  his  '  Treatise  on  the  Diseases 
and  Injuries  of  the  Larynx  and  Trachea,'  he  describes  the  post- 
mortem appearances  observed  in  four  cases ;  and  remarks  '  that 
the  symptoms  during  life,  were  those  of  severe  bronchitis, 
without  any  of  that  peculiar  dyspnoea  that  results  from  an 
obstructed  condition  of  the  laryngeal  aperture.'  Injuries  of 
this  kind  are  probably  more  frequent  than  is  commonly  sup- 
posed. It  is  easy  to  understand  how  they  may  occur.  When 
the  clothes  are  blazing  round,  or  when  the  sufferer  is  in  the 
midst  of  a  burning  house,  any  inspiratory  effort  may  draw  some 
portion  of  flame  or  hot  air  at  any  rate  as  far  as  the  glottis. 
The  intense  inflammation  of  the  respiratory  tract,  which  some- 
times immediately  follows  an  extensive  burn,  may  be  thus  ex- 
plained.   Such  inflammation  must,  however,  be  distinguished 
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from  tlie  low  form  whicli  so  frequently  supervenes  at  a  later 
period.* 

Out  of  twelve  cases  of  inflammation  of  the  larynx  from  inhalation  of  flame, 
^mder  observation  at  St.  George's  Hospital,  in  nine  the  neck  and  face  were 
severely  burnt ;  in  three  the  superficial  burn  was  confined  to  the  lower  limbs 
and  lower  part  of  the  trunk.  In  a  few  of  these  cases  there  was  difficulty  of 
respiration  almost  from  the  time  of  the  injury ;  in  othei'S,  symptoms  of  dys- 
pncfia  came  on  a  few  hours  afterwards,  or  on  the  first  or  second  day  following 
tlie  injury.  Death  occurred  in  the  majority  of  cases  on  the  first  or  second  day, 
but  in  two  cases  as  late  as  the  eifrhth  or  ninth  day.  In  those  cases  in  which  the 
burn  had  extensively  injured  the  face  and  neck,  symptoms  of  dyspnoea  were 
noted  very  early.  In  the  two  cases  in  which  death  did  not  take  place  until  a 
much  later  period,  the  burn  aff'ected  only  the  lower  limbs  and  lower  part  of  the 
trunk ;  and  difficulty  of  breathing  did  not  come  on  until  the  second  day  after 
tlie  injury,  and  at  first  was  only  slight.  In  both  of  these  cases  the  aff'ected 
parts  were  extensively  and  deeply  injured;  but  it  is  proper  to  add  that  the 
patients  were  at  a  period  of  life  when  the  constitutional  powers  are  most 
capable  of  supporting  the  shock  of  such  an  injury.  The  patients  in  the  other 
cases  were  children  or  aged  persons. 

The  post-mortem  appearances  are  as  follows : — The  mucous 
membrane  of  the  mouth  is  of  a  dark  livid  colour,  or  inflamed 
and  oedematous.  The  tongue  is  occasionally  much  injected. 
The  mucous  lining  of  the  fauces,  and  sometimes  that  of  the 
pharynx,  is  of  a  bright  scarlet  hue.  The  vascularity  ceases,  as 
a  rule,  at  the  junction  of  the  pharynx  and  oesophagus.  In  one 
case,  however,  the  redness  was  found  to  extend  about  an  inch 
along  the  oesophagus  ;  and  in  another,  the  whole  length  of  the 
tube  was  of  a  dark  livid  colour.  The  mucous  membrane  of  the 
epiglottis,  and  of  the  aryteno-epiglottidean  folds,  is  of  a  bright 
scarlet  hue,  and  the  submucous  cellular  tissue  oedematous.  The 
mucous  lining  of  the  larynx  and  trachea  is  inflamed,  and  shreds 
of  lymph  are  occasionally  seen  on  its  surface.  The  lining 
membrane  of  the  bronchi  is  often  inflamed,  and  the  tubes  are 
loaded  with  thick  yellow  mucus.  The  pleurse  are  rarely 
affected.  The  lungs,  in  most  cases,  are  either  congested  or 
sprinkled  with  patches  of  a  vivid  red  colour,  or  in  more  ad- 
vanced stages  of  inflammation. 

In  very  extensive  burns  respiration  is  commonly  much  ac- 
celerated ;  and  consequently,  the  early  detection  of  laryngeal 
inflammation  may  sometimes  be  difficult. 

The  treatment  should  be  antiphlogistic.  Calomel  and  anti- 
mony may  be  administered  with  advantage,  in  small  but  fre- 

*  Treatise  on  the  Diseases  and  Injuries  of  the  Larynx  and  Trachea,  by 
Frederick  Ryland,  1837,  p.  274. 
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quently  repeated  d-oses,  as  soon  as  croupy  breathing  indicates 
the  existence  of  inflammation  of  the  lai-ynx.  It  must  be  borne 
in  mind,  however,  that  in  the  low  forms  of  pulmonary  inflamma- 
tion, which  so  frequently  follow  severe  burns,  the  very  opposite 
treatment  is  required. 

Scald  of  the  Lartkx. 

Dr.  Marshall  Hall  *  appears  to  have  been  the  first  to  publish 
a  full  account  of  this  form  of  injury. 

The  accident  happens  usually  to  young  children,  and  gene- 
rally occurs  during  attempts  to  drink,  by  mistake,  boiling  water 
from  the  spout  of  a  tea  kettle  or  other  culinary  vessel.  The 
effects  of  such  attempts,  except  in  a  few  rare  instances,  are  not, 
as  might  be  supposed,  to  cause  injury  and  inflammation  of 
the  oesophagus  and  stomach.  Fluid  of  boiling  temperature 
taken  into  the  mouth  is  rarely,  if  ever,  swallowed.  It  is  arrested 
in  its  onward  course  by  spasmoaic  action  of  the  muscles  of  the 
pharynx,  and  eiforts  to  expel  it  are  almost  instantaneously 
made.  During  these  efforts  it  is  possible  that  some  of  the  fluid 
may  accidentally  enter  the  upper  orifice  of  the  larynx.  It  is 
more  probable,  however,  that  the  result  is  produced  in  the  fol- 
lowing manner.  The  moment  the  hot  water  touches  the 
interior  of  the  mouth,  acute  pain  is  felt,  and  the  child  is 
instantly  incited  to  scream.  Preparatory  to  the  scream,  a 
sudden  inspiratory  effort  is  involuntarily  but  necessarily  made. 
By  this  effort  some  of  the  boiling  fluid,  or  hot  steam  from  it, 
may  be  drawn  into  or  towards  the  larynx.  And  thus  the  upper 
pai't  of  this  portion  of  the  air  tube  may  be  scalded,  together 
with  the  interior  of  the  mouth  and  fauces.  In  many  cases, 
however,  the  larynx  itself  is  not  actually  scalded,  but  becomes 
speedily  implicated  by  extension  of  inflammation  and  cedenia 
from  the  fauces.  In  other  cases  spasm  of  the  glottis  may  be 
excited,  and  give  rise  to  the  belief  that  the  larynx  has  been 
directly  implicated  in  the  injury. 

Immediately  upon  the  receipt  of  the  injury  the  sufferer 
screams  violently,  and,  by  instinctively  applying  both  hands  to 
the  mouth,  indicates  the  part  injured.  On  examining  the  mouth, 
the  whole  inner  surface  is  found  inflamed,  swollen,  and  vesi- 
cated and  the  soft  palate  and  faiaees  present  similar  appear- 
ances.   This  condition  of  the  parts  is  attended  by  great  pain. 


*  Med.-Chir.  Trans,  vol.  xii. 
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and  difficnltj  in  swallowing,  or  even  total  inability  to  do  so. 
There  is  more  or  less  hoarseness  of  the  voice.  The  child 
becomes  restless,  and  symptoms  of  inflammatory  fever  soon 
appear.  Within  two  or  three  hours  the  respiration  may  become 
affected.  Sometimes  a  delusive  period  of  prolonged  calm  fol- 
lows the  injury,  and  after  several  hours,  almost  suddenly  gives 
place  to  an  access  of  alarming  symptoms.  Inspiration  becomes 
difficult,  and  is  accompanied  by  a  hoarse  croupy  sound,  and 
aggravated  by  occasional  attacks  of  spasm.  The  difficulty  may 
increase  gradually  or  very  rapidly.  In  many  cases  the  child 
suffers  from  frequent  vomiting.  Unless  these  symptoms  are 
soon  relieved,  the  face  becomes  livid,  the  extremities  cold,  the 
respirations  more  hurried  and  oppressed,  the  voice  quite  lost, 
and  the  child  gradually  sinks  into  a  state  of  collapse  ;  or  death 
takes  place  in  a  fit  of  suffocative  spasm.  In  some  cases  the 
little  patients  recover  from  imminent  danger  within  three  or 
four  days,  or  even  earlier.  In  other  cases  death  from  suffoca- 
tion speedily  ensues ;  or  if  this  is  prevented  by  the  timely  per- 
formance of  laryngotomy,  tracheal  or  pulmonary  disease  may 
prove  fatal  at  a  later  period. 

After  death  indications  of  inflammation  of  the  lining  mem- 
branes of  the  cheeks,  fauces,  and  tongue  are  found.  These 
parts  are  swollen  and  corrugated ;  and  the  mucous  membrane 
is  raised  into  blisters,  or  covered  with  whitish  patches.  There 
is  redness  and  swelling  of  the  pharynx,  and  in  one  case,  related 
by  Mr.  Gillman,*  '  the  oesophagus  to  within  a  short  distance  of 
the  cardiac  orifice  of  the  stomach  presented  the  usual  appear- 
ances of  a  scald.'  The  mucous  membrane  of  the  epiglottis,  and 
the  glosso-epiglottidean  and  aryteno-epiglottidean  folds,  are 
thickened,  from  effusion  of  lymph  into  the  subjacent  areolar 
tissue.  Occasionally  this  occiu"s  to  such  an  extent  as  to  close 
the  upper  orifice  of  the  larynx ;  but  the  oedema  never  extends 
below  the  true  vocal  cords.  In  case  the  patient  has  lived  only 
a  few  hours,  the  mucous  membrane  below  the  rima  may  be 
quite  healthy.  In  case,  however,  the  patient  has  survived 
longer,  the  mucous  membrane  of  the  trachea  and  bronchi  is,  as 
a  rule,  highly  inflamed,  and  occasionally  covered  by  adventitious 
membrane  similar  to  that  produced  in  croup;  or  the  tubes 
may  be  loaded  with  thick  viscid  mucus.  In  such  cases  the 
lungs  are  usually  congested,  and  some  of  the  pulmonary  tissue 
is  in  a  state  of  hepatisation. 


•  Med.-Chir.  Trans,  vol.  xii.  p.  9. 
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Tlie  symptoms  and  post-mortem  appearances  show  tliat 
injuries  of  this  kind  may  cause  death  by  suffocation,  either 
rajDidly,  from  violent  inflammation  of  the  larynx,  or  more  slowly, 
through  extension  of  inflammation  to  the  bronchi  and  lungs. 

Treatment. — The  most  active  antiphlogistic  treatment  must 
be  employed.  Leeches  should  be  applied  to  the  throat  in  the 
immediate  vicinity  of  the  larynx,  the  nujnber  being  propor- 
tioned to  the  age  and  strength  of  the  patient,  and  the  urgency 
of  the  symptoms. 

Counter  irritation  by  blisters  applied  to  the  upper  part  of  the 
chest  may  be  of  benefit  in  some  cases. 

Calomel  may  be  administered  in  doses  of  two  or  three  grains 
every  hour,  until  the  symptoms  are  relieved,  or  until  indica- 
tions of  constitutional  effects  appear.  The  dose  may  then  be 
diminished  and  given  at  less  frequent  intervals.  The  advantage 
derived  from  the  use  of  calomel  in  these  cases  was  first  pointed 
out  by  Dr.  Wallace  of  Dublin.  It  has  recently  been  strongly 
urged  by  Mr.  Croly*  of  Dublin  and  others.  Numerous  instances 
have  occurred,  in  which  the  exhibition  of  this  remedy  has  been 
followed  by  the  most  marked  relief.  It  occasionally  happens 
that  the  patient  is  unable  to  swallow  :  under  such  circum- 
stances mercurial  inunction  may  be  employed.  Indeed,  Mr. 
Croly  recommends  inunction  simultaneously  with  the  adminis- 
tration of  calomel.  I  have  seen  the  best  results  follow  the 
administration  of  antimony  and  aconite  in  small  but  very  fre- 
quently repeated  doses.  One  or  two  minims  of  the  antimonial 
wine,  with  a  quarter  or  half  a  minim  of  tincture  of  aconite,  may 
be  given  at  first  every  quarter  of  an  hour  ;  then  every  half  hour  ; 
and  subsequently  at  longer  intervals,  according  to  the  effect 
produced. 

If  the  symptoms  are  not  relieved,  and  suffocation  appears 
imminent,  laryngotomy  or  tracheotomy  must  be  performed.  It 
is  impossible  to  lay  down  any  precise  rules  as  to  the  conditions 
under  which  the  operation  may  become  necessary.  It  must 
be  left  to  the  judgment  and  discretion  of  the  practitioner  to 
decide,  after  having  taken  into  consideration  each  point  in  the 
particular  case  before  him.  As  a  general  rule,  however,  in  the 
opinion  of  most  surgeons  of  experience,  it  is  desirable  to  delay 
the  operation  as  long  as  possible.  But  the  patient  must  be 
carefuUy  watched  ;  and  the  surgeon  must  be  prepared  to  operate 

*  British  Med.  Journ.  June  16,  1866.  On  the  same  subject,  see  Sloane,  Brifl^h 
Med.  Juurn.  January  14,  1866;  Bevan,  Duhlin  Quart.  Journ.  February  1860. 
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at  any  moment.  It  should  be  remembered  that  though  the 
operation  may  relieve  the  patient  from  impending  suffocation, 
it  has  comparatively  little  effect  in  subduing  the  inflammation 
set  up  by  the  injury.  It  affords  rest,  however,  to  the  injured 
part ;  and  saves  it  from  being  irritated  by  the  passing  breath. 

The  statistical  results  of  tracheotomy  in  cases  of  scalds  and  burns  of  the  hirynx, 
are  certainly  not  encouraging.  But  it  must  be  borne  in  mind  that  the  accident 
is  at  best  very  dangerous,  and  it  is  only  in  the  worst  cases  that  the  operation  is 
performed.  Out  of  28  cases  *  of  tracheotomy  in  scald  of  the  larynx  (of  which 
I  have  notes)  23  terminated  fatally. 

Scarification  of  the  inflamed  and  oedematous  mucous  mem- 
brane of  the  back  of  the  fauces,  and  about  the  upper  part  of 
the  larynx,  often  affords  manifest  relief,  and  never,  if  carefully 
performed,  can  be  productive  of  mischief.  The  operation  may  be 
performed  vpith  comparative  ease  by  means  of  a  strong,  sharp, 
curved  '  needle-in-handle,'  or  a  curved  bistoury  defended  to 
v^dthin  a  sixth  of  an  inch  of  its  point  by  a  strip  of  sticking- 
plaster  ;  or,  better  still,  by  means  of  the  instrument  figured 
below,  designed  by  Mr.  Tudor,  formerly  of  the  Dreadnought, 
and  by  him  named  the  epiglottome. 

Fig.  63. 


The  Epiglottome. 


The  finger  of  the  left  hand  must  be  introduced  well  into  the 
back  of  the  mouth  or  pharynx,  and  made  use  of  to  defend  and 
guide  the  point  of  the  instrument.  Several  punctures  may  be 
made  into  the  swollen  parts.  In  some  cases  it  may  be  possible 
to  use  the  laryngoscope  with  advantage. 

Injuries  of  the  Larynx  from  drinking  the  Concentrated 
Acids,  and  other  Corrosive  Liquids. 

The  concentrated  acids,  and  other  irritant  fluids,  are  some- 
times swallowed  with  suicidal  intent,  and  at  other  times  are  taken 
accidentally.  If  taken  intentionally,  the  fluid  may  be  swallowed 
without  the  slightest  complaint  of  uneasiness  or  pain.  Mr. 
Porter  says :  f  '  I  have  known  a  young  girl,  after  taking  sul- 

*  Collected  from  various  publications;  in  Guy's  Hospital ;  or  elsewhere  under 
my  own  observation, 
t  Op.  cit.  p.  178. 
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pliuric  acid,  sit  quietly  and  drink  tea  with,  some  females,  wlio 
were  afterwards  suspected  of  poisoning  lier,  although  the  dose 
had  been  so  powerful  that  she  died  in  a  few  hours ;  and  I 
am  aware  of  a  man  who  took  a  second  glass  of  the  same  acid, 
because  he  thought  the  first  was  not  sufficiently  quick  in 
dispatching  him.'    In  cases  of  this  kind  the  larynx  is  seldom 
injured.    Notwithstanding  the  pain  necessarily  produced,  and 
the  highly  irritating  nature  of  the  liquid,  tfhe  determination  to 
swallow  it  is  so  great  that  it  passes  over  the  epiglottis,  along 
the  oesophagus,  and  into  the  stomach,  without  producing  any 
injury  to  the  upper  end  of  the  air  passage.    But  if  the  fluid  is 
taken  accidentally,  the  effect  may  be  similar  to  that  produced  in 
cases  in  which  boiling  water  is  taken  into  the  mouth.  The 
presence  of  the  irritating  fluid  excites  such  an  amount  of  spasm 
of  the  muscles  of  the  pharynx  and  larynx  as  entirely  arrests 
its  course  along  the  gullet.    At  the  same  time  instantaneous 
efforts  at  expulsion  are  made,  and  the  fluid  may  be  forcibly 
ejected  through  the  nostrils  and  mouth.  During  these  efforts  it 
is  possible  that  some  ot  the  fluid  may  enter  the  larynx.    It  is 
more  probable,  however,  that  the  fluid  is  drawn  in  by  a  sudden 
inspiratory  effort,  excited  in  the  manner  suggested  in  the  above 
account  of  scalds  of  the  larynx,  p.  467. 

The  post-mortem  appearances  are  consequently  liable  to 
differ  in  these  two  classes  of  cases.  In  instances  in  which 
corrosive  liquids  have  been  swallowed  intentionally,  the  lips  are 
desiccated  and  charred,  or  corroded,  and  are  covered  with  white 
patches,  or  discoloured  in  a  manner  varying  with  the  nature  of 
the  liquid ;  the  tongue  is  similarly  affected,  and  swollen ;  the 
soft  palate  and  fauces  are  highly  vascular;  the  oesophagus  is 
usually  more  or  less  affected  throughout  its  whole  extent, 
everywhere  congested,  and  in  places  very  dark  in  colour ;  the 
lining  membrane  of  the  stomach  is  ofteu  blackened,  and  some- 
times disintegrated,  jDortions  of  it  lying  flocculent  and  loose. 
On  the  other  hand,  in  instances  in  which  these  fluids  have 
been  taken  accidentally,  the  injuries  are  for  the  most  part 
limited  to  the  mouth,  fauces,  pharynx,  and  larynx.  But  some- 
times the  trachea  and  bronchial  tubes  are  reached.  Indeed, 
Dr.  Gull*  has  recoi'ded  a  remarkable  case  in  which  sulphui'ic 
acid  passed  into  and  partially  destroyed  both  lungs. 

The  particular  effects  and  appearances  to  which  different 


*  Jled.  Gaz.  vol.  xlv.  p.  1,102. 
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corrosive  liquids  give  rise  when  swallowed,  and  the  manner  in 
which  they  are  liable  to  aflFect  the  air  passages,  are  very  fully 
described,  and  numerous  examj)les  are  quoted,  by  Dr.  Taylor,  in 
his  treatise  on  Medical  Jurisprudence.* 

In  some  cases  it  would  appear  that  inflammation  of  the 
larynx,  at  least  to  such  an  extent  as  to  impede  respiration, 
never  takes  place. 

Cases,  however,  occasionally  happen  in  which  very  acute 
symptoms  of  laryngitis  come  on  very  soon  after  the  accident. 
These  symptoms  may  be  the  direct  result  of  injury  to  the 
larynx  itself,  or  they  may  be  due  to  extension  of  inflammation 
from  the  injured  fauces  or  pharynx. 

K  the  liquid  taken  is  of  a  volatile  or  fuming  nature,  as 
ammonia,  or  nitric,  hydrochloric,  or  acetic  acid,  the  fumes  may 
be  inhaled,  and  give  rise  to  inflammation  of  the  larynx  and  other 
parts  of  the  respiratory  tract.  Many  fatal  cases  of  this  kind 
are  on  record,  f 

Treatment. — The  same  treatment  should  be  adopted  as  is 
applicable  to  laryngitis  from  other  causes.  Leeches  and  fomen- 
tations should  be  used  externally,  and  calomel  administered  in 
small  but  frequently  repeated  doses.  If  the  symptoms  are  not 
relieved  by  these  means,  and  suffocation  appears  imminent, 
tracheotomy  should  be  performed.  In  such  a  case  the  surgeon 
operates  to  rescue  the  patient  from  impending  death ;  but  the 
extensive  mischief  produced  by  the  contact  of  the  poison  with 
the  neighbouring  parts,  or  more  distant  organs,  generally  leads 
to  a  fatal  issue. 

Three  cases  of  this  kind  in  whicli  tracheotomy  was  performed  have  recently 
been  under  observation  in  Guy's  Hospital.  In  one  case  the  patient,  who  had 
t  ilcen  strong  acetic  acid,  recovered.  In  the  other  two,  death  resulted  from  the 
effects  of  the  injury.  In  one  of  these,  sulphuric  acid  had  been  taken.  The 
pai'ts  about  the  glottis  were  so  swollen  as  to  cause  complete  closure.  In  the 
other  case,  carbolic  acid  had  been  taken.  The  bronchi  were  choked  with  brown 
thick  mucus  smelling  strongly  of  the  poison. 

Foreign  Bodies  in  the  Air  Passages. 
Foreign  bodies  of  the  most  diverse  kinds  occasionally  enter 
the  air  passages,  and  imperil  or  more  or  less  speedily  destroy 
life.    Among  the  foreign  substances  that  have  been  most  fre- 

*  Principles  and  Tractice  of  MedicalJurisprrulence,  by  Alfred  S.  Taylor,  M.D. 
1805,  p.  160  et  seq. 

t  Case  of  Mr.  Haywood,  Lancet,  April  1854,  p.  430.  Case  of  Mr.  Stewart, 
Chciiiicul  yvirgj  March  1863,  p.  132,  &c. 
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quentlj  found  in  the  air  passages,  may  be  enumerated  portions 
of  food,  plum  and  cherry  stones,  peas,  beans  of  various  kinds, 
acorns,  nutshells,  melon  and  pumpkin  seeds,  ears  of  grass, 
grains  of  corn,  portions  of  bone,  teeth  artificial  and  natural, 

I  shells,  buttons,  button  moulds,  pieces  of  money,  musket  balls, 
shot,  and  pebbles.    A  great  many  other  substances,  animal, 

i  vegetable,  and  mineral,  have  been  found  in«rare  and  exceptional 
instances :  for  example,  pufF-darts,  worms,  leeches ;  claws  of 
crabs,  &c.  In  one  instance,  the  larynx  of  a  goose  was  found ; 
in  another,  a  detached  bronchial  gland. 

Generally,  only  one  foreign  body  enters  at  a  time ;  but  cases 
have  occurred  in  which  '  two,  three,  or  even  four  foreign  sub- 
stances have  entered  the  air  tube  either  simultaneously  or 
successively.'  * 

Some  foreign  substances  (vegetable  or  animal),  such  as  peas, 
beans,  portions  of  meat,  &c.,  when  retained  beyond  a  certain 
period,  are  liable  to  become  enlarged  by  imbibition  of  moisture  ; 
and  consequently  they  may  occlude  more  closely  the  part  of  the 
I     tube  in  which  they  are  lodged. f    Any  foreign,  substance  may 
;    become  coated  with  inspissated  mucus  or  Ijonph  after  remaining 
long  in  the  air  passage.  These  facts  are  of  practical  importance, 
since  they  go  to  prove  that  the  longer  a  foreign  substance  is 
retained,  the  greater  danger  there  may  be  of  increased  ob- 
i    struction  to  respiration. 

i       Liquids,  as  drinks,  medicines,  blood,  pus,  &c.,  sometimes  get 
"    into  the  air  passages.    As  a  general  rule,  however,  they  are 
I    speedily  expelled,  and  surgical  aid  is  not  required.    But  it  may 
■    happen  that  the  most  serious  results  may  follow  if,  from  any 
i    cause,  expulsion  cannot  be  quickly  effected.     In  such  case 
death  from  suffocation  may  ensue, J  or  inflammation  may  be  set 
up.    Attention  has  recently  been  direc'ed  to  a  class  of  cases 
in  which  suflPocation  has  occurred  during  sleep,  or  during 
drunkenness,  and  in  which,  on  examination,  the  air  passages 
have  been  found  filled  with  fluid  material,  similar  to  that 
1    contained  in  the  stomach.    In  some  such  cases  the  lung  tissue 
has  been  observed  to  have  been  more  or  less  affected  by  the 

*  A  large  number  of  interesting  and  curious  cases  have  been  collected  to- 
gether by  Professor  Gross  of  Philadelphia,  and  published,  with  practical  com- 
ments, &e.,  in  an  elaborate  Treatise  on  Foreign  Bodies  in  the  AirPassages ;  Phil. 
1864. 

t  Gross.   Op.  cit.  p.  37. 

t  See  remarks  on  blood  in  the  air  passages  in  the  chapter  on  Woxmds  of  the 
Neck,  p.  452. 
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solvent  action  of  tlie  gastric  juice.  It  has  been  suggested,  in 
explanation,  that  vomiting  or  regurgitation  from  the  stomach 
may  have  taken  place  during  unconsciousness ;  and  that,  under 
such  circumstances,  vomited  material  may  have  been  drawn  by 
inspiration  from  the  pharynx  into  the  air  passages.  Cases  of 
this  kind  are  doubtless  very  rare,  but  it  is  possible  they  may  hi 
more  frequent  than  is  commonly  supposed.* 

Modes  of  entrance. — Foreign  bodies,  which  enter  the  air 
passages,  usually  pass  by  way  of  the  mouth ;  but  this  is  not 
invariably  the  case  (see  p.  475). 

As  a  rule,  the  foreign  body  is  drawn  in  from  the  mouth  by  a 
strong,  sudden,  ill-timed  or  unguarded  inspiratory  act.  Some- 
times it  may  simply  fall  through  the  mouth  into  the  larynx,  as 
when  a  person  is  throwing  up  and  catching  a  coin  in  the  mouth. 

The  accident  does  not  happen,  as  is  popularly  supposed, 
during  the  act  of  swallowing.  But  in  exceptional  instances  it 
may  do  so ;  as  for  example,  in  cases  of  paralysis  of  the  muscles 
of  deglutition,  and  in  cases  of  partial  or  complete  destruction 
of  the  epiglottis.  Under  ordinary  circumstances  during  the 
process  of  deglutition  the  larynx  is  elevated,  and  the  epiglottis 
falls  over  and  completely  closes  its  upper  aperture  :  the  entrance 
of  the  smallest  morsel  of  food  is  thus  effectually  prevented. 

The  accident  most  frequently  happens  to  persons  engaged  in 
talking  and  laughing  while  their  mouths  are  filled  with  food, 
or  contain  some  foreign  substance  or  other.  Preparatory  to 
the  act  of  speaking  or  laughing,  a  deep  inspiration  is  necessary  : 
during  this  the  epiglottis  is  raised ;  the  upper  orifice  of  the  larynx 
is  opened  ;  and  the  margins  of  the  glottis  are  widely  separated. 
If  under  such  circumstances,  the  mind  is  engaged  by  interesting 
conversation,  or  the  attention  is  suddenly  attracted,  the  vigi- 
lance of  the  muscles  guarding  the  aperture  of  the  larynx  may 
not  be  excited  ;  and  any  object  contained  in  the  mouth  may  be 
drawn  by  the  current  of  inspired  air  into  the  larynx  or  trachea. 
Sometimes  a  blow,  or  unexpected  slap  on  the  back,  or  a  sudden 
desire  to  sneeze,  at  once  diverts  the  attention,  and  incites  a 
strong  inspiratory  effort. 

Many  cases  have  occurred  in  which  projectiles  in  blow-tubes, 
or  peas  or  cherry  stones  in  peashooters,  have  been  drawn  into 
the  air  passages  by  careless  or  unguarded  inspirations. 


*  For  cases  in  illustration,  see  L'  Union  medica/e,  No.  91,  18G8  : — Case  of  a 
cLild,  hy  Dr.  J.  Furrut.    Also  Annales  (Vllyyienc,  1869.  p.  471. 
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But  though  the  mode  of  introduction  by  inhalation  from  the 
mouth  is  the  most  common,  there  are  various  other  ways  by 
which  in  exceptional  cases  foreign  bodies  have  been  known  to 
get  into  the  air  passages.  And  it  may  become  a  matter  of  some 
importance  in  the  diagnosis  of  certain  cases  to  be  acquainted 
with  some  of  these  ways. 

In  some  instances  foreign  bodies  pas^  from  the  oesophagus 
and  pharynx  into  the  air  passage. 

A  stout  hearty  labourer  died  suddenly  whilst  eating  his  Sunday's  dinner. 
On  examination,  a  piece  of  meat  was  found  in  the  rima  glottidis,  and  a  quantity 
of  masticated  beef  and  cabbage  in  the  trachea  and  bronchi.  It  seems  probable 
that  the  man  had  filled  his  stomach  to  such  an  extent  as  to  induce  vomiting, 
and  that  in  consequence  of  his  endeavouring  to  inspire  at  the  momeut  the  food 
was  being  rejected,  some  of  it  had  entered  the  air  passage.* 

Again,  numerous  instances  are  recorded,  both  by  ancient  and 
modern  authors,  in  which  lumbrici  have  made  their  way  from 
the  stomach  into  the  pharynx,  and  thence  into  the  larynx  and 
trachea.f  In  some  such  cases  death  by  suffocation  has  resulted. 
Instances  have  also  occurred  in  which  leeches,  probably  swal- 
lowed in  drinking  water,  have  passed  from  the  pharynx  into 
the  air  passage.  M.  Vital  relates  a  case  in  which  a  living  leech 
was  removed  by  tracheotomy  from  the  trachea  of  a  soldier.  J 

It  occasionally  happens  that  a  communication  between  the 
cesophagus  and  trachea  results  from  long  standing  ulcerative 
disease,  as  epithelioma,  &c.  In  any  such  case,  foreign  bodies 
may  pass  through  the  opening,  and  get  into  the  air  passages. 
Such  cases  are  not  rare.  I  have  seen  several,  and  in  some  of 
them  tracheotomy  has  been  necessary.  Again,  foreign  bodies 
may  enter  through  artificial  openings,  as  in  wounds  of  the 
throat.  And  sometimes  foreign  bodies  impacted  in  the  oeso- 
phagus produce  ulceration,  and  pass  through  into  the  trachea.  § 

A  case,  related  by  Mr.  Edwards  ||  of  Wolverhampton,  aflbrds  perhaps  the 
most  remarkable  illustration  on  record  of  the  manner  in  which  a  foreign  body 
may  get  into  the  air  passages,  as  well  as  of  the  extraordinary  source  from  whence 
such  body  may  be  derived.  A  boy,  fet.  8,  playing  with  other  boys  about  his 
own  age,  was  ofl'ended  or  struck  by  one  of  them.  He  ran  oS  to  tell  his  mother. 


*  Ryland,  op.  cit.  p.  280. 

t  Aronssohn,  Arch,  de  Med.  18.S6,  torn.  x.  p.  44. 
X  Gazette  medicale,  1838,  p.  139. 

§  Begin,  Journal  heldom.  quoted  with  other  cases  in  Diction,  eiicyclo^jediqve 
des  Sci.  vied.,  art.  Larynx,  pp.  705,  6. 
II  Med.-Chir.  Trans,  vol,  xxxvi. 
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Just  as  lie  got  home,  thirty  yards  distance,  he  seemed  to  be  in  a  fit.  He 
struggled  violently  ;  his  head  was  tlirown  back  ;  his  countenance  anxious,  his 
face  discoloured ;  and  he  said  once  or  twice  that  he  should  die.  He  denied 
having  swallowed  anything.  Tracheotomy  was  performed  in  about  half  an 
horn-,  and  artificial  respiration  attempted,  but  without  any  beneficial  effect.  On 
dissection  there  was  found  fixed  in  the  rima  glottidis  a  body  about  an  inch  in 
length.  This,  on  further  examination,  proved  to  be  a  bronchial  gland,  which 
had  become  detached,  and  had  made  its  way  by  ulceration  through  the  bronchus 
into  the  air  passage.  On  slitting  open  the  trachea,  the  ulcerated  opening 
through  which  the  gland  had  passed  was  found.  Another  remarkable  instance 
of  a  foreign  body  getting  into  the  windpipe  without  passing  through  the  rima 
glottidis  is  mentioned  by  De  La  Martiniere.*  A  child,  nine  or  ten  years  of  age, 
amusing  himself  with  cracking  a  small  whip,  was  suddenly  seized  with  extreme 
difficulty  of  breathing,  and  soon  exhibited  all  the  symptoms  of  approaching 
suffocation.  The  surgeons  who  saw  him  did  not  suspect  the  existence  of  a 
foreign  body  impeding  respiration.  He  was  bled ;  the  throat  was  examined,  and 
an  oesophageal  bougie  passed,  without  any  discovery  being  made.  The  symptoms 
became  more  urgent,  and  De  La  Martiniere  saw  him  an  hour  after.  On  examin- 
ing the  neck  externally,  a  small  red  spot  was  found  immediately  below  the 
cricoid  cartilage.  Beneath  this  was  felt,  deeply,  a  little  circumscribed  ganglion, 
as  large  as  a  lentil.  It  was  at  once  determined  to  cut  on  to  this  spot.  On 
doing  so  an  irregularity  projecting  a  line  in  front  of  the  trachea  was  felt.  This 
proved  to  be  due  to  the  presence  of  a  large  copper  pin,  which  was  at  once  ex- 
tracted. The  pin  was  an  inch  and  a  quarter  in  length.  It  had  been  fixed  in 
the  end  of  the  lash  of  the  whip.  The  trachea  had  been  pierced  through  from 
left  to  right.    The  child  got  well  in  a  few  days. 

Situation  and  mobility. — The  different  situations  whicli  tlie 
foreign  body,  however  introduced,  may  occujjy,  and  the  manner 
in  which  it  may  become  moved  from  one  situation  to  another, 
must  now  be  considered.  The  size,  shape,  and  weight  of  the 
body  and  the  mode  of  introduction  often,  to  a  certain  extent, 
determine  the  situation  it  occupies,  and  its  degree  of  fixity. 

1,  The  foreign  body  may  be  arrested  in  the  larynx.  It  may 
become  impacted  in  the  suj)erior  aperture,  or  in  the  cavity,  or 
in  one  of  the  ventricles  of  the  larynx,  or  it  may  be  lodged  and 
firmly  held  in  the  chink  of  the  glottis.  Sometimes  it  may  become 
fixed  immediately  below  the  glottis. 

2.  The  foreign  body  may  pass  into  the  trachea,  and  occa- 
sionally, but  very  rarely,  may  be  arrested  there.  Generally, 
however,  it  descends  into  one  or  other  of  the  bronchi,  and  in  the 
majority  of  instances  into  the  right  one.  Instead  of  becoming 
fixed,  the  body  may  be  moved  up  and  down  during  respiration. 
Sometimes  it  may  pass  from  the  bronchus  into  the  trachea,  and 

•  '  Observations  sur  un  corps  etranger,'  &c.,  in  Mem.  de  I'Acad.  de  Chii: 
vol.  v.  p.  521. 
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1    then  into  the  other  bronchus.   Sometimes  it  may  pass  from  the 
trachea  up  into  the  larynx,  and  there  become  impacted. 

3.  The  foreign  body  may  enter  one  of  the  second  or  third 
divisions  of  the  bronchus,  and  there  become  firmly  fixed. 

4.  At  a  later  period  the  body,  after  having  excited  infl.amma- 
tion  and  ulceration,  may  find  its  vpay  into  the  lung-substance, 
where  it  may  become  encysted,  or  may  give  rise  to  further 

j  mischief. 

Out  of  twenty-one  cases  analysed  by  Professor  Gross,*  in  which  death  took 
place  without  operation,  and  without  expulsion  of  the  foreign  body,  '  in  four, 
the  foreign  substance  was  situated  in  the  larynx  ;  in  one,  partly  in  the  trachea, 
partly  in  the  larynx ;  in  three,  in  the  trachea  ;  in  eleven,  in  the  right  bronchial 
tube  ;  in  one,  in  the  lung ;  in  one,  in  the  right  pleural  cavity.' 

'  Out  of  forty-two  cases  subjected  to  operation  or  general  treatment,  the  ex- 
traiieous  substance  was  situated  twice  positively,  and  eleven  times  probably,  in 
I    the  right  bronchial  tube  ;  four  times  certainly,  and  four  times  probably,  in  the 
left  bronchial  tube ;  seven  times  in  the  trachea,  and  fourteen  in  the  larynx.' 
Out  of  fifteen  cases  under  observation  in  Guy's  Hospital  during  the  last  few  years, 
in  seven  the  foreign  body  was  in  the  larynx  ;  in  five,  in  the  trachea ;  in  two,  in  the 
right  bronchus  ;  and  in  one,  in  the  left  bronchus.  It  would  thus  appear  that  the 
larynx  and  the  right  bronchial  tube  are  the  most  frequent  situations  in  which 
,    foreign  substances  are  arrested.    This  conclusion,  however,  does  not  precisely 
"    coincide  with  that  derived  by  M.  Bourdillat  t  from  the  analysis  of  166  cases. 
In  eighty  of  these  the  foreign  body  was  in  the  trachea ;  in  thirty-five,  in  the 
larynx ;  in  twenty-six^  in  the  right  bronchus  ;  and  in  fifteen,  in  the  left  bronchus. 

A  foreign  body  which  is  too  large  to  pass  the  glottis  may 
I  remain  impacted  in  the  upper  part  of  the  larynx.    A  smaller, 
light,  sharp  pointed  or  angular  body,  as  a  husk  of  corn,  a  piece 
:    of  nutshell,  or  a  portion  of  applecore,  may  often  stick  in  the 
!  larynx  projecting  into  one  or  other  ventricle  or  sacculus. 
I      A  foreign  body  of  comparatively  large  size  and  irregular  in 
shape,  which  has  passed  the  larynx,  mt.y  be  impacted  in  the 
trachea,  and  produce  more  or  less  obstruction  to  respiration 
j   on  both  sides  of  the  chest.    The  heavier  the  body,  the  less 
I  likely  is  it  to  move  up  and  down  during  respiration.    A  small 
I   smooth  body,  as  a  pea  or  bean,  especially  if  heavy,  as  a  shot  or 
small  pebble,  is  more  likely  to  descend  into  one  of  the  bronchial 
I   tubes  than  a  body  less  heavy,  and  more  rugged  or  uneven. 

The  tendency  of  the  foreign  body  to  pass  into  the  right  bron- 
chus rather  than  into  the  left,  is  mainly  due  to  the  fact,  pointed 

*  Op.  cit.  p.  419  et  seq. 

t  'Des  corps  strangers  dans  les  voies  aeriennes.'  M.  Bourdillat,  Gazette 
medicale,  1861,  p.  135. 
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out  by  Mr.  Goodall  of  Dublin,  that  the  septum  at  the  subdivision 
of  the  trachea  is  somewhat  to  the  left  of  the  median  line.  The 
larger  size  of  the  right  bronchus  no  doubt  favours  the  tendency, 
though  its  more  horizontal  direction  may  have  a  somewhat 
opposite  effect. 

Fig.  64.  Symptoms  and  diagnosis. — 

The  symptoms  which  imme- 
diately attend  the  entrance  of 
a  foreign  body  into  the  air 
passage  are  violent  spasmodic 
cough  ;  difficulty  of  breathing 
and  sense  of  sulfocation ; 
more  or  less  lividity  of  coun- 
tenance ;  a-nd  sometimes  in- 
sensibility. After  the  first 
paroxysms  have  passed  off, 
if  the  patient  survives  but 
the  foreign  body  has  not  been 
expelled,  the  general  symp- 
toms are  pain  about  the  lar- 
ynx, trachea  or  chest ;  re- 
current spasmodic  cough ; 
more  or  less  dyspncea,  and 
sense  of  oppression  ;  altera- 
tion of  the  voice  ;  expectora- 
tion ;  modified  respiration, 
as  evinced  by  auscultation 
and  percussion ;  inability  to  lie  in  certain  positions  ;  and  more 
or  less  impairment  of  the  general  health. 

These  symptoms  vary  according  to  circumstances,  and  some- 
times none  of  them  make  their  appearance  for  a  very  consider- 
able period.  Louis  gives  an  instance  in  which,  after  the  first 
few  minutes,  the  patient  did  not  experience  a  bad  symptom  for 
a,  year,  at  the  end  of  which  time  he  coughed  up  a  cherry  stone, 
followed  by  such  copious  expectoration,  that  he  died  exhausted 
in  three  days. 

When  a  foreign  substance  is  impacted  in  the  superior  aper- 
ture of  the  larynx,  or  wedged  in  the  rima  glottidis,  the  symptoms 
depend  upon  the  amount  of  injury  produced,  and  the  extent  to 
which  respiration  is  impeded.  Respiration  may  be  impeded 
either  by  the  mechanical  obstruction,  or  by  the  spasm  excited ; 
consequently,  the  symptoms  vary  according  to  the  size  and 


Bifurcation  of  Trachea,  as  seen  from  behind, 
the  posterior  wall  removed  ;  showing  sep- 
tum to  the  left  of  the  median  line.  From 
a  recent  specimen. 
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nature  of  the  extraneous  bod}^,  and  degree  of  irritation  it  caiTses. 
■When  the  foreign  body  is  large,  such  as  a  fragment  of  food, 
and  firmly  impacted,  almost  instant  death  takes  place  from  suf- 
focation. It  occasionally  happens  that  a  foreign  body,  after 
having  been  lodged  in  the  trachea  for  a  variable  period,  is 
propelled,  in  a  paroxysm  of  coughing,  intb  the  chink  of  the 
glottis,  where  it  may  become  impacted,  and  speedily  destroy 
life. 

When  the  foreign  substance  is  in  the  cavity  of  the  larynx, 
and  its  size  is  insufficient  to  entirely  prevent  the  passage  of  air, 
instant  death  does  not  always  take  place  ;  and  the  symptoms 
then  produced  depend  much  upon  the  nature  of  the  extraneous 
substance.  If  it  is  sharp,  or  angular,  the  symptoms  are  usually 
very  severe.  Pain  is  felt  in  the  region  of  the  larynx  ;  there  is 
a  constant  sense  of  suffocation,  and  great  distress ;  violent  and 
very  frequent  attacks  of  spasmodic  cough  occur ;  the  respiration 
is  croupy;  and  the  voice  is  hoarse  or  altogether  lost.  In  cases 
of  this  kind  there  is  seldom  any  long-continued  intermission  of 
the  symptoms  ;  and  this  circumstance,  together  with  the  history 
of  the  case,  the  fixed  pain  in  the  larynx,  and  the  absence  of 
morbid  sounds  on  auscultating  the  chest  indicate  the  larynx  as 
the  seat  of  the  extraneous  substance.  Unless  relief  is  afforded 
by  the  expulsion  of  the  foreign  body  during  coughing,  or  by 
operation,  death  very  soon  ensues.  If,  however,  the  foreign 
body  is  small,  and  smooth,  and  round,  no  very  severe  symptoms 
may  arise  for  some  time. 

When  the  foreign  body  is  lodged  in  one  of  the  ventricles  of 
the  larynx,  the  effects  produced  ai'e  similar  to  those  noticed  in 
the  preceding  cases  ;  but  they  are  less  severe,  and  danger  to 
life  is  less  imminent. 

A  young  man  was  admitted  into  the  Hotel  Dieu,  who  had  suffered  for  six 
weeks  from  severe  cough,  accompanied  by  frequent  attacks  of  impending  suffo- 
cation. Great  uneasiness  was  experienced  in  the  region  of  the  larynx.  These 
symptoms  were  ascertained  to  have  arisen  from  a  hutton-mould  having  passed 
into  the  larynx.  The  trachea  was  opened,  but  though  the  button-mould  was 
felt,  it  could  not  be  removed  by  the  finger.  The  cricoid  cartilage  was  therefore 
divided  :  and  the  foreign  body  was  then  extracted  from  the  left  ventricle  of  the 
larynx.* 

The  patient  may  live  a  very  long  time  when  a  foreign  body 
occupies  this  situation. 


•  Pelletan,  Clinique  chirurgicale,  t.  i.  p.  8. 
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Desault  *  reports  a  case,  in  which  a  cherry  stone  was  lodged  in  one  of  the  ven- 
tricles of  the  larynx  :  the  patient,  who  would  not  consent  to  an  operation,  died 
of  laryngeal  disease,  hut  not  until  two  years  after  the  accident.  Sir  T.  Watson  t 
states  that  there  is  one  instance  on  record  in  which  apiece  of  gold  was  lodged 
for  years  in  one  of  the  ventricles  of  the  larynx,  without  distressing  consequences. 

The  foreign  body  occasionally  passes  through  the  chink  of 
the  glottis,  and  becomes  fixed  in  the  lower  part  of  the  larynx,  or 
in  the  trachea,  immediately  below  the  cricoid  cartilage.^  In 
this  case  comparatively  little  distress  is  experienced,  after  the 
first  symptoms  have  passed  off.  Pain  and  tenderness  are  felt 
at  the  spot  corresponding  to  the  position  of  the  body.  The 
voice  may  be  unaffected ;  but  a  wheezing,  whistling,  or  croupy 
sound  is  heard  during  inspiration  and  expiration  :  occasionally 
there  is  entire  absence  of  cough.  In  one  case  the  patient,  a 
child,  laughed,  spoke,  and  ate,  as  if  nothing  had  happened. 

The  foreign  substance  may  pass  beyond  the  larynx  into  the 
trachea.  In  such  cases  the  symptoms  that  arise,  after  the 
immediate  effects  of  the  accident  have  subsided,  vary  with  the 
size,  weight,  and  figure  of  the  extraneous  substance,  and  also 
with  its  fixity  or  mobility. §  If  the  body  is  light,  of  small  size, 
with  no  great  irregularity  of  surface,  as  a  cherry  stone,  or  plum 
stone,  it  may  constantly  change  its  position,  and  thus  produce 
a  train  of  very  characteristic  symptoms.  Paroxysms  of  cough 
occur,  and  are  especially  violent  when  the  foreign  body  is 
driven  up  against  the  glottis.  The  cough  is  usually  harsh,  dry, 
and  hard,  and  occasionally  succeeded  by  a  long  and  sonorous 
inspiration  like  hooping  cough.  During  the  paroxysms  the  face 
is  purple,  the  cheeks  are  swollen,  the  eyes  protruding,  and  a 
quantity  of  saliva  flows  from  the  patient's  mouth.  The  cough 
is,  as  a  rule,  succeeded  by  intervals  of  comparative  quiet,  during 
which  the  patient  suffers  little  inconvenience.  This  want  of 
persistence  in  the  symptoms  is  liable  to  mislead  the  patient's 
friends,  and  even  his  medical  attendant.  Sometimes  the 
foreign  substance,  during  its  movements  upwards  and  down- 
wards, is  felt  by  the  patient  to  strike  the  walls  of  the  trachea, 
especially  during  forced  expiration. 


•  Q^i/m-cs  chir.  t.  ii.  p.  258. 

t  Lectures  on  the  Practice  of  Physic,  4th  ed.  vol.  ii.  p.  436. 

X  See  cases  recorded  by  Mr.  Cresar  Hawldns  in  3Icd.-Chir.  Trans,  vol.  xxiii. 
p.  99 ;  and  one  by  Mr.  Bullock,  Med.  Gazette,  vol.  xviii.  p.  952. 

§  See  a  paper  by  Sir  B.  C.  Brodie,  Bart.,  Med.-Ckir.  Trans,  vol.  xxvi.  p.  28li. 
This  paper  contains  the  particulars  of  the  celebrated  case  of  Brunei. 
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If  the  foreign  substance  is  heavy,  it  is  less  likely  to  be  driven 
upwards  towards  the  larynx  in  the  act  of  coughing;  conse- 
quently the  inconvenience  produced,  and  the  immediate  danger, 
are  less  than  in  a  case  in  which  the  foreign  substance  is  light 
and  freely  movable.  The  tdtimate  danger,  hoAvever,  is  quite  as 
great.  * 

The  situation  of  the  foreign  body  is  occasionally  indicated 
by  uneasiness  or  pain,  referred  to  the  lower  pai't  of  the  larynx, 
the  front  of  the  neck,  or  just  behind  the  sterno-clavicular  arti- 
culation; and  this  is  more  severe  when  the  foreign  body  is 
rough  and  jagged.  In  addition  to  these  symptoms,  M.  Louis 
noticed  in  one  case  well-marked  emphysema  on  both  sides  of 
the  neck,  just  above  the  clavicle. 

If  the  foreign  body  is  allowed  to  remain,  the  symptoms  that 
arise  vary  greatly  in  different  cases.  Death  may  occur  from 
spasm  of  the  glottis,  or  from  mechanical  obstruction  in  case 
the  body  should  be  propelled  upwards  into  the  rima  :  or  rupture 
of  one  of  the  cerebral  blood  vessels  may  be  produced  during 
coughing.  At  a  later  period  the  lungs  may  become  congested 
and  emphysematous;  or  bronchitis,  pneumonia,  or  pleurisy, 
may  supervene.  These  symptoms  occur  in  some  instances  very 
early,  in  others  at  more  remote  periods. 

When  a  foreign  body  enters  one  of  the  bronchi,  the  symp- 
toms produced,  and  the  extent  to  which  respiration  is  obstructed, 
depend  upon  whether  the  substance  is  fixed  or  movable,  and 
also  upon  its  size,  nature  and  precise  position. 

If  the  foreign  body  is  impacted  in  one  of  the  bronchi,  the 
entrance  of  air  into  the  corresponding  lung  is  necessarily  more 
or  less  impeded-  In  some  instances  the  obstruction  is  complete. 
There  is  then  entire  loss  of  respiratory  murmur  on  the  corre- 
sponding side  of  the  chest.  In  other  instances  the  obstruction 
is  only  partial.  The  foreign  body  may  not  occupy  the  whole 
calibre  of  the  bronchus,  in  which  case  the  vesicular  murmur 
generally  is  diminished.  Or  the  body  may  become  lodged  in  one 
of  the  primary  or  secondary  divisions,  and  consequently,  there 
may  be  entire  absence  of  the  murmur  over  a  certain  limited 
space.  In  almost  all  cases  natural  resonance  on  percussion  is 
preserved.  As  a  rule,  the  chest,  during  inspiration,  rises  less  on 
the  affected  than  on  the  sound  side.  The  respfration  in  the  un- 
obstructed lung  generally  becomes  puerile.  Fixed  pain  referred 
to  the  upper  part  of  the  chest,  when  the  substance  is  immovable, 
or  constant  pain,  or  sense  of  weight,  on  one  side  or  the  other, 
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may  occasionally  serve,  with  other  symptoms,  to  indicate  the 
position  of  the  foreign  body.  The  voice  may  be  hoarse :  the 
respiration  may  be  wheezing- :  cough,  aggravated  on  deep  inspi- 
ration, and  accompanied  by  mucous  or  purulent  expectoration 
may  also  occur.  Inflammation  of  the  Ivmg,  sooner  or  later,  adds 
to  these  symptoms  ;  and  if  the  foreign  body  is  not  expelled  or 
removed,  the  expectoration  becomes  more  copious,  and  ultimately 
highly  offensive,  and  of  a  dark  colour  ;  the  cough  becomes  more 
troublesome,  and  aggravated  by  any  exertion  or  change  of  posi- 
tion ;  the  patient  suffers  from  disturbed  nights,  daily  paroxysms 
of  fever,  and  night-sweats :  general  depression  ensues,  and  death 
from  exhaustion  results. 

In  some  rare  instances  a  foreign  body  may  ulcerate  its  way 
from  one  of  the  bronchi  into  the  lung  substance.  In  such  cases 
the  symptoms  depend  upon  the  amount  of  in-itation  and  inflam- 
mation set  vip.  Sometimes  the  body  may  become  encysted,  and 
for  years  produce  little  or  no  inconvenience.  But  sooner  or  later 
it  is  liable  to  become  a  centre  of  mischief :  the  neighbouring 
parts  become  inflamed ;  the  new  encysting  material  (if  there  be 
any)  breaks  down ;  suppuration  takes  place ;  and  various  symp- 
toms, and  physical  signs  more  or  less  resembling  those  of  pul- 
monary phthisis  present  themselves ;  and  death  usually  but  not 
invariably  results  from  exhaustion. 

Diagnosis.— ^To  diagnose  with  certainty  the  presence  of  a 
foreign  body  in  any  part  of  the  air  passage  is  often  a  matter  of 
very  considerable  difiiculty,  and  requires  the  utmost  care  and 
vigilance  on  the  part  of  the  surgeon.  Some  of  the  symptoms 
above  detailed  iaay,  in  certain  cases,  be  absent ;  none  of  them 
are  absolutely  pathognomonic ;  and  similar  symptoms  may 
arise  from  various  other  causes. 

Laryngoscopical  examination  affords  the  means,  and  the 
only  means,  by  which  in  some  cases  a  certain  diagnosis  can  be 
made.  If  the  foreign  body  can  be  seen  all  doubt  is  at  an  end. 
But  in  very  many  instances  this  is  impracticable  or  impossible, 
at  any  rate  during  the  earlier  periods.  If  the  foreign  body  is 
in  the  larynx,  the  symptoms  are  often  so  urgent  as  to  admit  of 
no  delay,  or  so  severe  as  to  render  the  patient  unmanageable. 
If  the  foreign  body  is  in  the  trachea,,  there  is  very  little  pro- 
bability of  its  being  seen ;  and  if  in  one  of  the  bronchi,  none  at 
all.  Laryngoscopical  examination  should  always  be  attempted 
when  practicable,  and  while  the  urgent  symptoms  are  in  abey- 
ance.   Several  cases  have  already  occurred  in  which,  under 
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such  circumstances,  foreign  bodies  have  been  recognised  and 
removed. 

Foreign  bodies  impacted  in  the  pharyns  or  upper  part  of  the 
oesophagus,  by  pressing  upon  the  larynx,  or  by  exciting  spasm 
of  the  laryngeal  muscles,  may  cause  death  by  suflPocation."* 
Such  cases  must  be  distinguished  from  those  in  which  the 
foreign  substances  are  in  the  air  passages.  The  passage  of  a 
bougie  may  be  all  that  is  required  in  the  former  condition ;  in 
the  latter  this  is  useless,  or  may  do  mischief. 

Foreign  substances  sometimes  get  into  the  air  passages  of 
persons  who  are  eating  while  in  a  state  of  intoxicacion.  In 
such  case  the  symptoms  produced  are  liable  to  be  mistaken 
for  those  of  an  apoplectic  seizure.  Mr.  Porter  f  has  examined 
seven  cases  in  which  death  occurred  from  suffocation  in  this 
way ;  and  a  similar  instance  is  recorded  by  Dr.  L.  Beale.f 

Cases  occasionally  come  under  the  notice  of  the  surgeon  in 
which  foreign  substances  are  suspected  to  be  in  the  air  passages, 
although  the  attendant  symptoms  actually  depend  upon  laryn- 
gitis, oedema  glottidis,  croup,  laryngismus,  rabies,  or  spasm  of 
the  glottis  connected  with  ulceration  of  the  larynx  or  trachea, 
or  upon  aneurism  of  the  aorta  pressing  on  the  trachea  or 
bronchial  tubes,  or  upon  pressure  of  a  tumour  on  the  laryngeal 
nerves.  Other  eases  occur  in  which  foreign  substances  really 
exist  in  the  trachea,  although  the  symptoms  are  believed  to  be 
dependent  upon  an  attack  of  croup,  or  other  inflammatory 
affection  of  the  air  passages,  §  or  even  to  be  due  to  tubercular 
phthisis.  II 

As  an  instance  of  the  former  class  of  cases  may  be  mentioned  that  of  a  boy, 
aet.  3,  admitted  into  St.  George's  Hospital  in  the  year  1851.  A  small  button 
■with  which  he  had  been  playing  was  supposed  to  have  slipped  down  his  throat  ; 
he  had  been  previously  in  good  health,  and  continued  so  for  three  days  after  the 
supposed  occurrence.    Difficulty  of  breathing  then  came  on  at  intervals,  with 


*  See  below,  on  the  Foreign  Bodies  in  Pharynx  and  Oesophagus,  pp.  515, 
520.  Also,  Stokes,  Ofi  the  Diagnosis  and  Treatment  of  Diseases  of  the  Chest, 
Dublin,  1827  ;  Habicot,  Mem.  de  I'Acad.  de  Chirurcjie,  t.  xii.  p.  243,  ed.  in  12mo  ; 
Desault,  (Euvres  Chirurg.  t.  ii.  pp.  246,  248. 

t  Dublin  Medical  Press,  Feb.  9,  1859. 

X  Path.  Trails.  1851-52,  p.  250. 

§  Nupierous  cases  illustrating  the  difficulty  of  diagnosis  are  quoted  by  Gross, 
op.  cit.  See  also  Mhn.  Des  Corps  Etrangers  dans  les  Voies  Aerienncs,  Dr.  Ber- 
tholle,  Paris,  1866. 

I|  Gross,  op.  cit.  See  also  Gaz.  3Ied.  18G8,  p.  701,  for  a  recent  illustration  of 
this  error. 
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convulsions,,  foaming  at  the  mouth,  lividity  of  the  countenance,  a  croupy  sound 
during  inspiration,  and  partial  loss  of  voice.  Emetics  had  been  used  without 
relief ;  and  calomel,  with  Dover's  powder,  was  ordered,  which  produced  vomit- 
ing :  but  no  button  was  expelled.  The  symptoms  continued.  The  larynx  was 
examined  by  the  finger,  but  no  foreign  body  was  felt.  Sul}sequently  laryugo- 
tomy  was  performed,  and  several  explorations  were  made  with  various  instru- 
ments, but  no  extraneous  substance  could  be  found.  The  dyspnoea  and  croupy 
sound  continued  at  intervals  ;  and  on  the  following  morning  a  sudden  fit  of 
spasm  occurred,  which  ended  fatally.  No  foreign  substance  was  found  in  the 
air  passage  after  death.  There  was  a  little  lymph  upon  the  mucous  membrane 
of  the  glottis ;  the  mucous  membrane  lining  the  trachea  and  bronchi  was  very 
vascular,  and  the  bronchial  tubes  contained  much  muco-purulent  fluid. 

As  an  illustration  of  the  latter  class  of  cases  in  which  a  foreign  substance  may 
be  present,  but  the  attendant  symptoms  mistaken  for  those  of  croup,  Mr.  Henry 
Gray  records  the  following  case.  '  I  once  saw  a  little  boy  suffering  from  such 
urgent  dyspnoea  that  it  was  necessary  to  open  the  trachea.  The  symptoms  came' 
on,  according  to  his  mother's  account,  on  the  disappearance  of  a  cherry  stone, 
with  which  he  had  been  playing ;  but  they  simulated  those  of  croup  so  closely 
that  no  further  attempt  was  made  to  search  for  a  foreign  body.  The  boy  died ; 
and,  after  death,  I  found  the  cherry  stone  in  the  trachea.'  * 

Again,  a  foreign  substance  may  enter  the  air  passage  at  tlie 
moment  that  a  blow  or  other  injury  is  received,  or  at  the  com- 
mencement of  a  fit.  Under  such  circumstances  the  difficulty 
of  breathing  which  follows  is  not  unlikely  to  be  attributed  to 
the  effects  of  the  injury  or  fit,  and  the  real  cause  may  be 
altogether  overlooked. 

A  child  playing  in  the  street  was  struck  by  the  shaft  of  a  jaunting  car.  The 
bystanders  declared  that  the  wheel  passed  over  her  breast.  She  so  far  recovered 
in  a  few  minutes  as  to  be  able  to  walk  home.  But  her  breathing  was  croupy  ; 
she  suffered  from  intermittent  cough,  and  incessant  restlessness.  At  the  end 
of  about  thirty-eight  hours  she  had  a  paroxysm  of  convulsive  cough.  She 
flung  her  head  on  the  pillow,  and  was  dead  in  an  instant.  On  post-mortem  ex- 
amination a  portion  of  an  almond  shell  was  found  in  the  larynx,  with  its  rough 
broken  edge  in  the  rima  glottidis.  No  trace  of  injury  to  the  thorax  could  be 
discovered.  Mr.  Porter  f  remarks,  '  In  this  case,  the  existence  of  a  foreign 
body  in  the  larynx  or  trachea  had  never  been  suspected.  Nor  am  I  aware  that 
any  symptom  observed  could  have  warranted  such  a  supposition.  It  was  con- 
sidered as  difficult  breathing  resulting  from  injury  of  the  neck  or  chest.' 

Such  cases  as  those  to  which  allusion  has  thus  been  made,  and 
very  many  more  that  might  be  quoted,  serve  to  show  that  there 


*  Former  Edition  of  this  Work.  A  somewhat  analogous  case  is  recorded  by 
Dr.  Couway  Evans  in  the  Edin.  Med.  Journal,  1860,  p.  0.36.  See  Holmes, 
Suryiad  Treatment  of  Children's  Diseases,  2nd  edit.  p.  295  :  also  Limousin, 
quoted  by  Bertholle,  op.  cit.  p.  79,  for  similar  examples. 

t  Op.  cit.  p.  193. 
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may  be  very  great  difficulty  in  forming  an  accurate  diagnosis.* 
Extreme  care,  therefore,  is  requisite  on  the  part  of  the  surgeon 
in  every  case  in  which  the  symptoms  are  such  as  may  be  due 
to  the  presence  of  a  foreign  body  in  the  air  passage.  Inquiry 
should  be  made  into  the  previous  history  of  the  patient,  espe- 
cially as  to  the  existence  of  any  chest  or  throat  symptoms  before 
the  supposed  accident.  Inquiry  should  also  be  made  as  to  the 
probable  presence  in  the  mouth  of  any  foreign  substance  ;  and 
the  size  and  shape  of  any  such  substance  should  be,  if  possible, 
ascertained. 

Cases  in  which  foreign  bodies  are  in  the  air  passages  may 
be  distinguished  from  those  in  which  respiration  is  obstructed 
by  foreign  bodies  in  the  pharynx  or  oesophagus,  by  the  com- 
parative facility  with  which  deglutition  is  accomplished  in  the 
former  cases,  and  the  difficulty  generally  experienced  in  the  latter. 
The  differential  diagnosis  may  be  generally  established  by  exami- 
nation with  the  finger,  or  by  passing  a  probang  down  the  oeso- 
phagus. In  any  doubtful  case  the  probang  should  be  passed 
without  hesitation.  If  the  foreign  body  should  be  in  the  food 
passage,  not  only  will  the  diagnosis  be  made,  but  relief  may  be 
at  once  afforded.  And  if  the  foreign  body  should  prove  to  be 
in  the  air  passage,  no  harm  is  likely  to  arise  from  the  explo- 
ration of  the  gullet. 

The  symptoms  due  to  the  presence  of  a  foreign  body  in  the 
air  passage  may  be  distinguished  from  those  of  croup  or  laryn- 
gitis by  the  sudden  severity  with  which  they  make  their 
appearance,  and  the  absence  of  all  premonitory  indications. 
In  the  former  case,  also,  there  is  at  first  little  or  no  pyrexia,  and 
the  difficulty  of  breathing  is  intermittent.  Severe  paroxysms 
come  on  at  intervals,  and  then  for  a  time  subside.  The 
dyspnoea  is  especially  marked  during  expiration :  the  reverse  of 
this  is  observed  in  laryngitis.  At  a  later  period,  when  inflam- 
mation is  established,  the  ordinary  symptoms  of  laryngitis  of 
course  present  themselves  ;  and  in  some  cases  even  false  mem- 
bi'anes,  similar  to  those  of  croup,  may,  as  already  stated,  be 
formed. 

Bronchitis,  pneumonia,  pleurisy,  and  phthisis  may  all  arise  in 
consequence  of,  or  in  association  with,  the  retention  of  foreign 
bodies  during  prolonged  periods.  The  exact  diagnosis  in 
such  cases  is  generally  a  matter  of  extreme  difficulty.  Yery 


*  Upon  this  point,  see  Holmes,  op.  cit.  p.  205. 
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numerous  cases  are  on  record  in  which,  mistakes  have  been 
made.* 

Restdts. — The  results  that  may  follow  the  entrance  of  foreign 
bodies  into  the  air  passages  have  been  already  indicated. 
They  may,  however,  be  recapitulated  with  a  few  additional 
observations. 

1.  The  foreign  body  may  be  expelled  through  the  glottis, 
either  immediately  after  its  entrance,  during  a  fit  of  coughing, 
or  at  some  subsequent  period,  with  or  without  having  produced 
serious  structural  lesions. 

The  period  at  which  expulsion  may  take  place  varies  greatly,  as  will  be  seen 
from  the  following  summary  of  124  cases,  in  each  of  which  spontaneous  expul- 
sion took  place,  and  recovery  ensued  : — 


Period  of  Expulsion.  No.  of  Cases. 

Immediately,  or  in  less  than  24  hours  ....  5 
In  from  1  to  8  days      ........  11 

„      8  to  30  days  16 

„      30  days  to  1  year  64 

„      1  year  to  17  years  28 


124 

Professor  Gross  quotes  a  very  remarkable  case  (not  included  in  the  above 
summary)  in  which  a  portion  of  bone  is  stated  to  have  been  expelled  after 
having  been  retained  during  a  period  of  sixty  years.    Recovery  followed. f 

2.  Death  may  occur  almost  immediately  after  the  entrance 
of  the  foreign  body,  from  suffocation,  or  at  a  subsequent  and  very 
variable  period  from  the  same  cause  ;  or  fatal  haemorrhage  may 
ensue,  as  in  Rokitansky's  J  case,  in  which  a  small  dart,  drawn 
into  the  trachea,  was  forced  into  the  innominate  artery  during 
a  fit  of  coughing.  In  some  cases  in  which  the  foreign  bodies 
have  been  exjjelled,  death  from  exhaustion  or  from  some  other 
cause  has  nevertheless  resulted. 

3.  Various  structural  lesions  of  the  most  serious  and  often 
fatal  character  may  be  produced.  For  example,  inflammation 
and  oedema,  or  ulceration  of  the  mucous  membrane  of  the 


*  See  pp.  483-4.  Also,  Bertholle,  op.  cit.  p.  84  et  seq ;  Bourdillat, '  Des 
Corps  Etrangers  dans  les  Voies  Aerienues,'  Gaz.  Med.  18G8,  pp.  90,  121,  122. 
This  article,  continued  through  several  numbers  of  the  Gaz.  Med.,  contain.? 
much  information,  and  analyses  of  a  great  number  of  cases. 

t  Gross,  op.  cit.  p.  172,  quoted  from  JVew  York  Journal  of  Medicine,  vol.  vi. 
.  23. 

X  Pathological  Anatomi/,  vol.  iv.  p.  37  (translated  by  Day  for  the  Sydenham 
Society.) 
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I    larynx  may  be  set  up  if  the  body  is  retained  in  the  upper  part 
j    of  the  windpipe  ;  or  if  it  has  descended  lower,  inflammation  of 
the  lung- tissues,  followed  by  consolidation,  or  suppuration, 
I'    ulceration,  or  gangrene,  may  be  caused.    Sometimes  the  lung- 
substance  is  traversed,  and  the  pleura  reached.    In  such  cases 
empyema  occurs.  \ 

A  gocd  illustration  is  afforded  by  tlie  case  recorded  hj  Mr.  Carpenter  *  in 
which  a  set  of  four  false  teeth,  made  of  one  piece  of  ivory,  had  been  drawn  into 
the  air  passage.  Thirteen  years  afterwards  the  patient  died  after  an  attack  of 
acute  pleurisy.  The  right  pleural  cavity  contained  live  pints  of  sero-purulent 
fluid,  and  in  it  were  found  the  artificial  teeth.  A  fistulous  opening  was  observed 
,  on  the  surface  of  the  lung,  through  which  it  was  supposed  the  teeth  had 
passed. 

In  some  cases  pulmonary  emphysema  results.  In  others 
the  foreign  body  seems  to  serve  as  a  nucleus,  around  which 
tuberculous  deposit  may  take  place. 

4.  In  some  rare  instances  foreign  bodies,  known  to  have 
entered  the  air  passages,  have  been  discharged,  long  after- 
wards, through  abscesses  or  fistulous  openings  in  the  thoracic 
parietes. 

5.  Results  more  or  less  successful  may  follow  surgical  inter- 
ference ;  or  death  may  ensue,  even  though  the  foreign  bodies 
have  been  removed. 

As  a  general  conclusion  to  this  part  of  the  subject,  it  may  be 
definitely  and  decidedly  asserted  that  life  is  in  peril  so  long  as 
a  foreign  body  of  appreciable  size  is  retained  in  any  part  of  the 
respiratory  tract.  At  the  same  time,  it  is  very  uncertain  at 
what  period  danger  may  become  imminent,  and  in  what  way  it 
may  arise. 

If  this  be  true,  it  is  obvious  that  the  surgeon  should  lose  no 
time  in  adopting  such  measures  as  may  secure  the  safety  of  the 
patient,  and  aid  the  removal  or  expulsion  of  the  foreign  body. 

The  following  carefully  compiled  summary  of  554  cases  must  be  taken  for 
what  it  is  worth,  but  it  certainly  seems  to  furnish  a  strong  argument  in  favour 
of  operative  measures.  It  should  be  premised  that  no  case  is  included  in  which 
death  or  expulsion  immediately  followed  the  accident. 


*  Gia/s  Hosjntal  Reports,  1st  Series,  vol.  vii.  p.  353. 


488  mJURIES  OF  THE  NECK. 


Results  of  Cases  of  Foreign  Bodies  in  the  Am  Passages. 


1 .  Cases  in  which  no  operation  was  perforTned : — 

Total  No.  of 
Cases. 

EecoTeries. 

Deaths. 

Eestjlt. 

Death  without  expulsion  of  foreign  body  . 

95 

95 

Spontaneous  expiilsion  of  foreign  body 

164 

149 

15 

Expulsion  after  emetics  (recorded  as  useless 

in  46  cases)  ...... 

5 

5 

— 

Discharge  at  late  period  through  thoracic 

abscess 

7 

2 

5 

Total  of  cases  not  operated  upon 

271 

156 

115 

2.    Cases  in  which  operative  measures  were 

adopted : — 

Operation. 

Laryngotomy,  followed  by  expulsion  . 

14 

13 

1 

„              not  followed  by  expulsion  . 

3 

3 

231 

170 

61 

Laryngo-tracheotomy  .... 

20 

15 

5 

Q 

O 
O 

Inversion  of  body  and  succussion 

12 

12 

Total  of  cases  operated  upon  .... 

283 

213 

70 

Total  number  of  cases,  operated  upon,  or  not  . 

654 

369 

185 

It  would  thus  appear  that  in  the  cases  above  summarised  in 
which  no  operation  was  performed,  death  resulted  in  about 
42*5  per  cent. ;  and  recovery  in  about  57*5  per  cent.  On  the 
other  hand,  in  the  cases  in  which  operative  measures  were 
resorted  to,  death  resulted  in  about  24*8  per  cent. ;  and  re- 
covery in  75*2  per  cent.  The  general  result,  therefore,  is 
greatly  in  favour  of  operative  measures. 

Treatment. — When  a  foreign  body  is  known  to  be  retained  in 
some  part  or  other  of  the  air  passage,  the  promptest  treatment 
is  demanded.  The  surgeon  should  not  trust  to  the  unaided 
efforts  of  nature  to  expel  the  extraneous  substance,  nor  should 
he  for  an  instant  leave  the  patient  unwatched  until  safety  is 
assured.  Temporising  measures  should  never  be  persisted  in 
when  once  the  means  of  affording  effectual  relief  are  at  hand. 
Emetics,  sternutatories,  and  such  like  '  remedies '  should  not  be 
administered.  They  are  almost  certain  to  increase  the  distress 
of  the  patient,  and  they  are  not  likely  to  be  productive  of  any 
good  result. 

If  the  circumstances  of  the  case  permit,  attempts  may  be 
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made  to  detect  tlie  foreign  body,  by  aid  of  the  laryngoscope, 
and  to  remove  it  by  direct  extraction.*  In  very  many  in- 
stances, however,  in  which  the  foreign  body  is  in  the  larynx, 
the  symptoms  are  so  urgent  that  no  time  is  to  be  lost.  It  is 
necessary,  therefore,  to  defer  the  laryngoscopical  examination 
until  the  safety  of  the  patient  has  been  ensured  by  opening  the 
windpipe. 

Inversion  and  succussion  of  the  body  of  the  patient  have 
proved  successful  in  some  few  cases :  but  in  many  more,  this 
method  has  been  tried  in  vain  ;  f  and,  as  in  the  case  of  Brunei, 
it  has  frequently  caused  much  distress.  J  It  cannot  be  con- 
sidered as  altogether  free  from  risk,  and  should  not  be 
attempted  unless  the  surgeon  is  prepared  to  open  the  wind- 
pipe at  once  in  case  of  need.  When  the  patient  is  inverted,  ihe 
foreign  body  may  fall  from  the  trachea  into  the  larynx,  and 
there  become  arrested.  In  such  case  occlusion  of  the  glottis 
and  instant  suffocation  may  ensue. 

As  a  general  rule,  the  windpipe  should  be  opened  with  as 
little  delay  as  possible  in  every  case  in  which  a  foreign  body 
is  certainly  known  to  be  retained  in  any  part  of  the  air  pas- 
sage. By  this  means  the  immediate  safety  of  the  patient  is 
secured,  and  the  subsequent  expulsion  or  removal  of  the 
foreign  body  is  aided.  In  some  cases  there  is  not  a  moment  to 
lose ;  the  windpipe  must  be  opened  at  once.  Sometimes  the 
patient  may  cease  to  breathe  before  this  is  accomplished.  The 
operation  should  nevertheless  be  completed,  and  artificial 
respiration  instituted  and  perseveringly  maintained.  In  other 
cases  there  is  ample  opportunity  for  the  administration  of 
chloroform,  which  should  always  be  given  if  practicable  ;  and  the 
surgeon  may  operate  with  deliberation.  In  other  cases,  again, 
the  symptoms  may  be  so  slight  that  the  surgeon  may  be  in- 
clined to  hesitate  before  adopting  such  severe  treatment  as 
that  recommended.  But  there  is  great  danger  in  delay.  An 
interval  of  calm  constantly  precedes  the  recurrence  of  urgent 
symptoms.  Temporary  freedom  from  distress  must  not  be 
regarded  as  contra-indicating  the  operation,  but  rather  as 
affording  the  best  opportunity  for  its  performance.  If  the 
surgeon  hesitates  to  operate  under  favourable  circumstances, 


*  See  case  by  Gibb,  Lancet,  1864,  vol.  i.  p.  39. 
t  Gross,  op.  cit.  p.  205.  Numerous  examples. 
\  Med.-Chir.  Trans,  vol.  xxvi.  p.  286. 
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he  may  be  compelled  to  do  so  in  the  greatest  liaste  and  under 
the  ofreatest  difl&ciilties.  In  such  case  his  chance  of  success  is 
comparatively  small.  Opening  the  windpipe  cannot  be  con- 
sidered in  itself  a  dangerous  operation,  if  performed  with  due 
deliberation  and  care.  The  risks  associated  with  it  depend 
rather  upon  the  conditions  which  render  it  necessary,  or  upon 
the  ill  effects  of  the  retention  of  the  canula  in  the  air  tube. 
Such  risks  are  proved  by  experience  to  be  considerably  less 
when  the  operation  is  performed  on  account  of  the  presence  of 
a  foreign  body,  than  they  are  when  it  is  performed  on  any 
other  account.  The  expulsion  or  extraction  of  the  foreign 
body,  if  effected  early,  at  once  removes  the  great  source  of 
danger ;  and  there  is  rarely  any  necessity  for  the  prolonged 
retention  of  the  canula,  if  even  it  has  been  found  necessary  to 
introduce  it  for  a  time. 

The  part  of  the  windpipe  which  should  be  opened  depends 
upon  the  position  which  the  foreign  body  is  believed  to  occupy ; 
and  also  to  a  certain  extent  upon  the  age  of  the  patient,  and 
the  size  and  character  of  the  extraneous  substance. 

When  the  symptoms  indicate  that  the  foreign  body  is  in  the 
larynx,  laryngotomy  should  be  performed.  First,  because  in 
such  cases  the  symptoms  rule,  most  urgent,  and  this 

operation  is  perhaps  the  most  easily  and  most  quickly  per- 
formed ;  and,  secondly,  because  an  opening  through  the  crico- 
thyroid membrane  is  near  to  the  foreign  body,  and  consequently 
is  favourably  situated  for  future  proceedings.  A  large  opening 
should  be  made  at  once.  If  the  patient  is  very  young,  and  the 
crico-thyroid  space  does  not  permit  an  opening  of  satisfactory 
extent,  the  incision  may  be  carried  downwards,  and  the  ope- 
ration of  laryngo-tracheotomy  accomplished.  It  frequently 
happens  that  the  full  access  of  air  to  the  lungs,  thus  afforded, 
enables  the  patient  to  expel  the  foreign  body  at  once,  either 
through  the  glottis,  or  through  the  opening  made.  If  expul- 
sion should  not  immediately  take  place,  the  best  plan  is  to 
introduce  a  canula  and  wait  a  while.  In  the  course  of  a  short 
time  the  spasmodically  contracted  muscles  of  the  larynx  may 
become  relaxed  ;  and  the  foreign  body  being  thus  set  at  liberty, 
may  be  expelled.  The  canula  secui-es  freedom  of  respiration ; 
and  by  its  pressure  serves  to  arrest  haemorrhage,  and  to  pre- 
vent the  entrance  of  blood  into  the  air  passage.  When  the 
patient  has  recovered  from  the  immediate  effects  of  the  opera- 
tion, if  the  foreign  body  still  remains  unexpelled,  attempts  may 
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be  made  to  dislodge  it  by  removing  the  canula  and  exploring 
the  larynx  by  means  of  a  probe  or  catheter.  Great  care  is 
necessary  in  doing  this. 

A  case  came  under  my  observation  some  time  ago  in  wliich  a  probe  was  re- 
peatedly passed  through  the  larynx  up  into  the  mouth,  and  the  finger  was  also 
passed  down  through  the  mouth  into  the  larynx,  bu^  no  foreign  body  was  dis- 
covered. The  child  seemed  free  from  all  distress,  and  breathed  well  through 
the  larynx.  It  was  supposed  that  the  foreign  body  had  been  dislodged  and 
coughed  up  although  it  could  not  be  found.  In  the  course  of  a  few  hours 
symptoms  of  suffocation  suddenly  came  on,  and  before  assistance  could  be  ren- 
dered the  child  was  dead.  On  examination  a  piece  of  apple-core  was  found  in 
the  rima  glottidis,  sticking  across  from  one  ventricle  of  the  larynx.  Several 
similar  cases  have  been  recorded. 

If  the  foreign  body  is  small  and  smooth  and  flexible,  it  may 
easily  escape  detection  by  a  probe.  A  larger  instrument  should 
be  used.  The  upper  end  of  an  elastic  catheter  may  be  recom- 
mended. The  small  ivory  cap,  with  its  flat  top  and  hole  in  the 
centre,  renders  this  instrument  well  adapted  for  the  purpose  ; 
but  it  must  be  used  vsdth  care. 

After  laryngotomy  has  been  performed,  and  while  the 
patient  is  breathing  freely  and  safely  through  the  canula, 
laryngoscopical  examination  may  be  made  under  favourable 
circumstances.  If  the  foreign  body  is  seen,  it  may  be  ex- 
tracted by  forceps,  such  as  are  represented  in  Figs.  65  and  66. 

In  some  cases,  Mackenzie's  Laryngeal  Forceps  (Fig.  67)  may 
be  advantageously  used.  The  stem  of  this  instrument  is  so 
slender  as  not  to  obscure  the  view.  The  blades  (6)  are  so 
arranged  that  they  can  be  tui'ned  by  the  screw  {a),  so  as  to 
open  in  any  direction.  They  are  closed  by  pressure  upon  the 
trigger  (c). 

Forceps  constructed  after  the  method  of  Messrs.  Robert  et 
Collin  (of  Paris)  are  very  suitable.  This  method  of  construc- 
tion is  illustrated  by  Fig.  78  on  page  625. 

If  the  foreign  substance  cannot  be  extracted  by  such  means, 
inversion  and  succussion  of  the  patient  may  be  tried.  There 
can  be  no  risk  in  making  the  attempt  after  the  larynx  has  been 
opened;  and  in  some  instances  success  has  resulted.  The 
celebrated  case  of  Brunei,  to  which  reference  has  already  been 
made,  affords  an  excellent  illustration.  This  method  is  most 
likely  to  prove  successful  if  the  foreign  body  is  smooth,  rounded, 
and  heavy,  as  a  piece  of  money,  a  shot,  or  a  bullet. 

But  it  may  happen  that  the  foreign  body  still  remains  fixed 
in  the  larynx  after  full  opportunity  has  been  afforded  for  its 
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expulsion,  and  fair  trial  has  been  given  to  the  several  modes  of 
treatment  already  specified.  In  such  case  the  surgeon  should 
not  hesitate  to  cut  through  the  thyroid  cartilage  {tliyrotomy). 
The  interior  of  the  larynx  may  be  thus  fully  exposed,  and 
the  foreign  body  certainly  found  and  removed.    The  incision 


Fig.  65.. 


Laryngeal  Forceps,  the  Hades  of  which  open  laterally. 


Fig.  66. 


Laryngeal  Forceps,  the  "tilades  of  which  open  antero-posteriorly. 


Fig.  67. 


through  the  thyroid  cartilage  should  be  carried  perpendicularly 
upvrards  from  the  opening  in  the  crico-thyroid  membrane  already 
made,  and  should  be  sti'ictly  in  the  middle  line  ;  it  may  also 
be  extended  downwards  if  needful,  through  the  cricoid  cartilage 
(crico-fhyrotomy.)  This  operation  may  be  performed  perhaps 
somewhat  more  advantageously  if  the  trachea  rather  than  the 
larynx  has  previously  been  opened.  In  the  former  case  the 
tracheotomy  caniila  may  be  more  readily  retained  during  the 
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operation,  and  the  entrance  of  blood  into  the  air  passage  more 
easily  prevented.  Such  at  least  has  been  my  own  experience. 
There  is  no  difficulty  in  the  performance  of  this  operation,  and 
there  would  not  appear  to  be  much  risk  involved.  I  find  on 
record  twelve  successful  cases,  and  not  one  in  which  death  re- 
sulted. In  some  of  the  cases  the  voice  has  been  more  or  less  per- 
manently affected,  bu.t  in  none  of  them  to  a  serious  extent.  A 
similar  operation  has  been  repeatedly  performed  for  the  removal 
of  morbid  growths  in  the  larynx,  but  with  somewhat  less  uniform 
success.* 

The  period  at  which  this  operation  should  be  performed  must 
depend  upon  the  circumstances  and  conditions  of  the  particular 
case  under  consideration.  As  a  general  rule,  the  earlier  it  is 
done  the  better  chance  is  there  of  complete  success;  the  longer 
the  foreign  body  is  allowed  to  remain  in  the  larynx,  the  more 
likely  is  it  to  set  up  inflammation,  ulceration,  and  other  struc- 
tural lesions.  I  have  performed  this  operation  twice  with 
the  most  successful  results.  In  each  case,  however,  there  can 
be  no  doubt  that  if  the  operation  had  been  performed  much 
earlier  than  it  was,  the  patient  would  have  been  spared  con- 
siderable suffering  and  many  risks. f 

After  the  foreign  body  has  been  extracted,  the  edges  of 
the  incision  through  the  thyroid  cartilage  may  be  brought 
together  and  secured  by  suture.  It  may  be  well  to  retain  the 
laryngeal  or  tracheal  canula  for  two  or  three  days,  or  until  aU 
indications  of  laryngeal  mischief  have  passed  away. 

When  the  symptoms  indicate  that  the  foreign  body  is  in  the 
trachea  or  one  of  the  bronchi,  tracheotomy  should  be  performed, 
The  opening  made  into  the  air  tube  should  be  of  considerable  ex^ 
tent,  and  as  low  down  as  practicable.  Hilton  J  recommends  that 
a  transversely  valvular  opening  should  be  made.  It  has  been 
suggested  that  a  portion  of  the  trachea  should  be  cut  completely 
out.  Such  a  proceeding  can  never  be  necessary,  and  if  adopted 
is  not  unlikely  to  be  followed  by  serious  consequences  at  a  later 
period.  The  edges  of  the  opening,  whether  simply  longitudinal 
or  valvular,  should  be  held  well  apart  by  means  of  blunt  hooks, 


*  Upon  this  subject,  see  an  excellent  monograph  by  Dr.  Charles  Planchon, 
Be  Laryngotomie,  Paris,  1869.  Also  Durham,  '  Cases  of  Operation  on  the 
Larynx,'  Guy's  Hospital  Reports,  3rd  Series,  vol.  xii.  p.  540.  Also  Holmes,  op. 
|Cit.  298,  311. 

t  Op.  supra  cit.  pp.  544-5. 

X  See  Medical  Times  and  Gazette,  18G7,  p.  507. 
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or  bent  wires,  or  dressing  forceps  or  some  sueh  dilator  as  that 
represented  in  Fig.  68.  Or  silk  or  wire  ligatures  may  be  passed 
throngli  each  edge  of  the  wound  and  tied  behind  the  neck  of  the 
patient.  In  many  cases  the  foreign  body  is  immediately  expelled 
through  the  opening,  and  sometimes  with  very  considerable  force. 
If  immediate  expulsion  does  not  take  place,  the  effect  of  inver- 
sion and  succussion  may  be  tried.  If  this  should  fail,  it  is  gene- 
rally better  to  wait  for  a  time,  the  patency  of  the  opening  in  the 


Fig.  68. 


Laborde's  tliree-bladed  dilating  Forceps,  as  modified  by  Luer,  aud  improved  by 
Mayer  and  Meltzer. 

trachea  being  secured.  In  some  cases  a  canula  may  be  intro- 
duced with  advantage,  and  the  patient  allowed  to  recover 
thoroughly  from  the  immediate  effects  of  the  operation.  It 
cannot  be  too  constantly  borne  in  mind  that  in  a  large  propor- 
tion of  the  cases  that  have  done  well,  expulsion  has  not  been 
effected  until  some  time  after  the  operation.*    The  surgeon 


Fig.  69. 


therefore  should  neither  feel  disappointment,  nor  regret  what 
he  has  done,  even  though  the  foreign  body  should  not  be  speedily 
ejected,  and  the  first  attempts  at  removal  should  utterly  fail. 

If  the  foreign  body  is  stiU  retained  after  full  opportunity  for 
expulsion  has  been  afforded,  attempts  may  be  made  to  detect 
and  remove  it  by  means  of  properly  curved  forceps,  introduced 
through  the  opening,  and  directed  upwards  or  downwards  ac- 
cording to  circumstances. 

The  forceps  of  Professor  Gross  (Fig.  69)  are  well  adapted  for 


*  Sde  Table,  page  406. 
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such  a  purpose  :  they  are  long  and  slender,  and  made  of  German 
il   silver,  so  that  they  can  be  bent  to  any  degree,  and  in  almost  any 
I'   direction  that  may  be  requisite.    In  some  cases  snares  made 
of  looped  wire  have  been  advantageously  used.    The  introdue- 
j|   tion  of  any  instrument  into  the  trachea,  or  either  of  the  bronchi, 
:    usually  excites  violent  convulsive  cough,  with  heaving  of  the 
chest  and  lividity  of  the  face.  The  violent  cough  excited  some- 
times leads  to  the  expulsion  of  the  foreign  body,  or  drives  it 
between  the  blades  of  the  forcei)s. 

If  the  foreign  body  is  comparatively  large,  and  is  impacted 
in  the  upper  part  of  the  trachea,  it  is  better  to  introduce  a 
canula  into  the  tracheal  wound,  and  to  wait  until  all  spasm 
has  had  time  to  subside,  and  the  parts  are  in  a  less  irritated 
condition.  If  the  foreign  body  is  comparatively  small  and  is 
situated  in  the  lower  part  of  the  trachea,  or  has  become  im- 
pacted in  one  of  the  bronchi,  it  is  better  to  lose  no  time  in 
attempting  to  extract  it  by  means  of  the  forceps.  Some  sub- 
stances, such  as  peas,  beans,  &c.,  may  swell  by  absorption  of 
moisture,  and  thus  become  more  firmly  impacted.*  And 
others,  as  pebbles,  shot,  &c.,  by  reason  of  their  weight  and  hard- 
ness, may  soon  find  their  way  on  into  one  of  the  second  or  third 
bronchial  divisions,  and  thus  get  hopelessly  beyond  reach. 

The  following  summary  of  167  cases  in  which  tracheotomy  was  performed  on 
account  of  the  presence  of  foreign  bodies  in  the  air  passages,  may  serve  to  indi- 
cate to  a  certain  extent  the  general  results  that  have  hitherto  attended  the 
operation  in  such  cases.  The  careful  consideration  of  individual  cases  supplies 
still  stronger  arguments  in  favour  of  the  operation,  and  goes  to  show  that  in 
most  of  the  fatal  cases  death  was  due  in  no  respect  to  the  operation,  but  to 
delay  in  its  performance,  or  to  some  failure  or  deficiency  in  the  measures  sub- 
sequently adopted. 


*  See  in  illustration  a  case  by  Mr.  Bryant,  Guy's  Hospital  Reports,  3rd  Series, 
vol.  vi.  p.  14. 
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Resdlts  of  Tracheotomy  on  account  of  Foreign  Bodies  in  the 

Air  Passages. 


1.  Cases  in  which  recovery  took  place:  — 

No.  of  cases. 

Totals. 

Totals. 

Mode  a.nd  Period  of  Expulsion  or  Kemovax. 

Spontaneous  expulsion  through  the  tracheal 
opening : 

a.  Immediately  after  the  operation 

b.  Within  24  hours  .... 

c.  At  some  subsequent  period 

39 
13 
10 

Total  of  cases  of  expulsion  through  tracheal 
opening  ...... 

62 

Spontaneous  expulsion  through  the  mouth : 

a.  Immediately  after  the  operation 

b.  At  some  subsequent  period 

13 
16 

Total  of  cases  of  expulsion  througli  mouth  . 

29 

Removal  by  forceps,  &c. : 

a.  Immediately  after  the  operation 

b.  At  some  subsequent  period 

31 
8 

Total  of  cases  of  removal  by  forceps,  &c.  . 

39 

Total  number  of  cases  in  which  recovery  took 
place  ....... 

130 

2.  Cases  in  which  death  occurred: — 

Retention,  Expulsion,  or  Removal  of  Foreign 
Body. 

Retention  until  death  .... 
Expulsion  : 

a.  Through  the  mouth,  immediately  after 
the  operation  *  . 

h.  Through  the  opening,  immediately  t  . 
Removal  by  forceps  J        .       .       .  . 

32 

1 

2 
2 

32 

Total  cases  of  expulsion  or  removal  . 

5 

Total  of  cases  in  which  death  occurred  . 

37 

Total  numbers  of  casss  analysed 

167 

167 

167 

*  Death  seven  days  after  from  broncho-pneumonia. 

t  Death  in  one  case  forty  hours  after  operation,  from  convulsions ;  in  the  other, 
eight  mouths  afterwards,  from  pulmonary  disease. 

X  lu  one  case  the  patient  did  not  rally  :  in  the  other,  death  occurred  fifty- 
three  hours  afterwards,  from  blood  getting-  into  the  trachea. 
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Bronchotomt. 

Under  the  general  term  hronchotomy,  are  included  tlie  several 
operations  named  respectively,  laryngotomy,  laryngo-tracheo- 
tomy,  and  tracheotomy.  In  each  of  these  an  opening  is  made 
into  the  windpipe,  either  to  afford  relief  in  v  case  of  obstructed 
respiration,  or  to  facilitate  the  expulsion  or  extraction  of  a 
foreign  body,  or  the  removal  of  a  morbid  growth.  Each  opera- 
tion has  its  own  peculiar  merits  and  advantages,  difficulties  and 
dangers,  and  shares  others  which  are  more  or  less  common  to 
all  three. 

In  deciding  which  operation  to  perform,  the  surgeon  must 
be  guided  in  every  case  by  the  particular  conditions  which 
render  the  operation  necessary,  and  also  by  the  age  and  develop- 
ment of  the  patient.  Laryngotomy  is  by  far  the  easiest  operation 
to  perform,  and  its  execution  is  attended  by  least  risk ;  but  it 
is  not  so  generally  applicable  as  the  others,  and  it  may  involve 
subsequent  as  well  as  immediate  damage  to  the  vocal  apparatus. 
Laryngo-tracheotomy  is  easy  in  execution,  and  not  accompanied 
by  any  immediate  source  of  danger ;  but  it  is  liable  to  be  fol- 
lowed by  more  or  less  permanent  impairment  of  the  voice,  from 
the  injury  necessarily  inflicted  on  the  cricoid  cartilage  and  parts 
therewith  connected.  Tracheotomy  is  comparatively  difficult 
to  perform,  and  during  its  performance  dangers  may  have  to 
be  encountered  greater  and  more  numerous  than  those  met 
with  in  either  of  the  other  operations  ;  but  it  is  by  far  the  most 
generally  applicable,  and  when  once  safely  accomplished,  is 
least  likely,  perhaps,  to  be  followed  by  permanent  ill  effects.* 
But,  as  before  said,  the  operation  to  be  performed  must  be 
decided  in  each  case  by  the  conditionr  which  render  such 
an  operation  necessary,  and  the  particular  collateral  circum- 
stances.  That  which  would  be  the  worst  operation  in  one  case, 
may  be  clearly  indicated,  nay,  absolutely  demanded,  in  another. 

Whichever  operation  may  be  selected,  chloroform  should 
always  be  administered  when  practicable.  In  a  very  large 
majority  of  cases  it  renders  respiration  easier  by  allaying  spasm  : 
it  thus  increases  the  safety  of  the  patient,  and  relieves  the 

*  On  the  comparative  merits  of  tliese  operations,  especially  in  childhood, 
see  the  chapter  on  Tracheotomy  in  Holmes's  Surgical  Treatment  of  Children's 
Diseases,  2nd  edit.,  p.  312  et  seq.    Also  jMr.  Marsh's  article  on  Tracheotomy, 
St.  Bartliolomeio'' s  Hospital  Reports,  vol.  iii.  p.  337,  338. 
I      VOL.  II.  K  K 
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surgeon  from  the  demand  which  might  otherwise  arise  for 
dangerous  haste  in  the  accomplishment  of  the  operation. 

In  cases,  however,  in  which  suffocation  is  imminent  from 
sudden  obstruction  the  administration  of  chloroform  is  in- 
admissible. And  it  is  unnecessary  if  the  patient  is  already 
almost  or  entirely  insensible  from  slow  asphyxiation. 

Again,  whichever  operation  is  to  be  performed,  the  patient, 
under  the  influence  of  chloroform  or  not,  must  be  securely  held 
in  proper  position  before  the  knife  is  used.  This  is  especially 
requisite  if  the  opening  is  to  be  made  into  the  trachea. 

The  patient  should  lie  upon  the  back.  A  good  firm  pillow 
should  be  placed  under  the  shoulders  and  upper  part  of  the 
chest.  The  head  must  not  be  supported,  nor  propped  forwards 
by  any  pillow,  but  must  be  thrown  well  back,  and  kept 
perfectly  straight  until  the  operation  is  completed.  The  chin 
must  be  elevated.  The  shoulders  should  be  drawn  down- 
wards. This  may  be  effected  in  the  adult  by  traction  upon 
the  upper  extremities  ;  but  in  the  child  it  is  better  to  make 
use  of  a  shawl  or  towel,  arranged  behind  the  shoulders,  and 
carried  on  each  side  over  the  acromion  and  upper  extremity, 
then  crossed  in  front,  and  finally  securely  fastened  behind  and 
below.  A  small  firm  pad  should  be  placed  under  the  neck 
in  such  a  way  as  to  maintain  or  increase,  as  far  as  practi- 
cable, the  anterior  convexity  of  the  cervical  spine,  and  thus 
to  throw  the  windpipe  forward.  By  such  means,  future  proceed- 
ings are  greatly  facilitated.  When  the  patient  is  in  the  posi- 
tion described,  it  is  comparatively  easy  to  recognise  by  the  touch 
the  several  parts  which  serve  as  guides  to  the  surgeon  in  the 
operations  under  discussion.  These  parts  are  the  thyroid 
cartilage,  the  crico-thyroid  membrane,  the  cricoid  cartilage,  the 
upper  part  of  the  trachea,  and  the  isthmus  of  the  thyroid  body. 
The  precise  situation  of  each  of  these  should  always  be  distinctly 
made  out,  if  possible,  before  the  knife  is  used.  But  it  is  often 
very  difficult  to  do  so,  especially  in  the  case  of  a  young,  short- 
necked,  fat  child.  It  has  happened  that  the  opening  has  been 
made  through  the  thyro-hyoid  membrane  or  through  the  thy- 
roid cartilage  instead  of  at  the  spot  intended.*  ,  In  the  adult 
subject  it  is  generally  easy  enough  to  make  out  the  several  parts 
mentioned,  with  the  exception  sometimes  of  the  thyroid  isthmus, 
the  position  of  which,  however,  can  be  readily  estimated  if 


•  Marish,  op.  cit.  p.  349. 
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the  cricoid  cartilage  is  distinctly  felt.  The  noteli  in  the  upper 
border  of  the  thyroid  cartilage  may  serve  to  indicate  the  middle 
line  of  this  structure  when  its  median  ridge  is  not  recognisable. 
The  middle  points  of  the  lower  jaw,  the  thyroid  cartilage,  and 
the  upper  border  of  the  first  piece  of  the  sternum,  give  the  line 
in  which,  in  all  of  these  operations,  the  incisions  are  to  be  made, 
and  from  which  they  should  never  deviate. 

Laryngotomy. — In  this  operation  the  opening  into  the  wind- 
pipe is  made  through  the  crieo-thyroid  membrane.  The  opera- 
tion is  simple,  easy,  and  free  from  risk.  It  is  performed  as 
follows. 

Chloroform  having  been  administered  or  not,  the  patient  is 
put  into  proper  position,  and  the  precise  situation  of  the  crico- 
thyroid space  is  ascertained.  The  larynx  is  then  steadied 
between  the  fingers  and  thumb  of  the  left  hand  of  the  operator, 
and  the  skin  to  be  incised  is  at  the  same  time  rendered 
moderately  tense.  A  pei'pendicular  incision,  an  inch  or  more 
in  length,  is  next  made  in  the  middle  line  through  the  integu- 
ments over  the  lower  half  of  the  thyroid  cartilage,  the  crico- 
thyroid spa.ce,  and  the  cricoid  cartilage.  The  fascia  between 
the  two  sterno-hyoid  muscles  and  the  areolar  tissue  are  then 
divided,  and  the  crico-thyroid  membrane  is  exposed.  The  knife 
is  then  passed  at  once  through  this  membrane,  and  the  mucous 
membrane  which  lines  it,  into  the  larynx.  Care  must  be  taken 
to  penetrate  the  mucous  membrane  effectually.  When  this  is 
done,  air,  blood,  and  mucus  are  immediately  and  forcibly 
expelled  in  such  a  manner  as  removes  all  doubt. 

The  opening  may  be  enlarged  transversely  to  the  extent 
necessary  or  desirable.  During  the  course  of  the  operation  the 
edges  of  the  wound  may  be  held  apart  by  retractors,  and 
bleeding  vessels  may  be  secured.  The  only  vessels  at  all  likely 
to  give  rise  to  troublesome  hsemorrhage  are  the  crico-thyroid 
arteries  (branches  of  the  superior  thyroid),  which  anastomose 
over  the  cricot-hyroid  membrane,  and  which  are  very  liable  to 
be  wounded.  Cases  are  recorded  in  which  serious  and  even 
fatal  hsemorrhage  has  occurred  from  these  vessels.*  As  a 
general  rule,  however,  they  are  easily  secured,  if  needful,  by 
ligature  or  torsion.  Unless  the  symptoms  are  very  urgent,  it  is 
desirable  to  arrest  all  hsemorrhage  before  opening  the  wind- 
pipe.   When  an  opening  of  sufficient  extent  is  made,  the  canula 


*  Sir  W.  Fergusson  mentions  f,  case. 
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is  introduced.  There  is  rarely  any  difficulty  in  doing  this,  if  a 
blunt  pilot  trocar  is  used.  But  care  must  be  taken  to  ascertain 
that  the  canula  is  actually  in  the  air  passage.  Cases  have 
occurred  in  which  the  canula  has  been  passed  down  into  the 
loose  connective  tissue  in  front  of  the  windpipe  instead  of  into 
the  cavity  of  the  larynx.  Mr.  Gray*  refers  to  an  instance  in 
which  the  canula  was  pushed  down  between  the  crico-thyroid 
membrane  and  mucous  membrane,  the  latter  not  having  been 
penetrated  at  all.  The  forcible  ejection  of  air,  blood,  mucus, 
&c.,  through  the  canula  (not  by  the  side  of  it)  unmistakeably 
indicates  that  it  has  been  properly  introduced.  The  canula 
may  be  secured  in  position  by  means  of  soft  tapes  t  passed 
round  the  neck,  and  tied.  Or  the  elastic  band,  furnished  with 
hooks,  especially  designed  for  this  purpose,  may  be  used.  The 
tapes  should  always  be  attached  to  the  canula  previous  to  its 
introduction.  The  canula  should  be  of  uniform  calibre  through- 
out, and  furnished  with  an  inner  tube.  It  should  be  oval  (not 
circular)  in  section,  and  curved  on  the  flat.  Most  laryngotomy 
canulas  are  made  unnecessarily  long. 

Laryngotomy  is  not  applicable  in  early  childhood,  on  account 
of  the  very  limited  dimensions  of  the  crico-thyroid  space  at  that 
period  of  life.  It  cannot  be  recommended  in  cases  of  acute  or 
extensive  disease  or  injuries  of  the  larynx ;  nor  is  it  likely  to  be 
of  much  service  if  a  foreign  body  is  in  the  trachea  or  bronchus. 
On  the  other  hand,  it  is  generally  applicable  in  the  adult  subject, 
especially  in  the  male.  And  it  is  probably  the  best  operation 
to  adopt  in  cases  in  which  foreign  bodies  are  impacted  in  the 
larynx,  in  cases  of  limited  chronic  disease,  or  contractions  about 
the  upper  part  of  the  larynx,  such  as  often  result  from  syphilitic 
ulceration,  &c ;  and  in  cases  in  which  respiration  is  impeded 
by  polypoid  or  wart3'-  growths,  and  in  which  it  is  deemed  right 
to  open  the  windpipe  before  removing  the  growths. 

2.  Laryngo-tracheotomy. — In  this  operation  the  crico-thyroid 
membrane,  the  cricoid  cartilage,  the  crico-tracheal  membrane, 
and  the  first  ring  or  two  of  the  trachea,  are  divided.  The 
general  method  of  proceeding  is  similar  to  that  practised  in 
laryngotomy,  but  the  first  incisions  must  be  somewhat  longer ; 
and  in  opening  the  windpipe  the  edge  of  the  knife  should  be 
directed  from  below  upwards,  so  as  to  avoid  wounding  the 


*  See  First  Edition  of  this  Work,  vol.  ii.  p.  311. 
t  What  is  known  to  ladies  as  French  braid  is  best. 
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isthmus  of  tlie  thyroid  body.  This  structure  is  comparatively 
large  and  vascular  in  early  childhood,  and  if  wounded  is  liable 
to  bleed  freely. 

Laryngo-tracheotomy  may  be  advantageously  practised  if,  on 
.account  of  the  age  of  the  patient,  the  crico-^thyroid  space  is  too 
small  to  admit  an  opening  of  suf&cient  size,  and  if,  at  the  same 
time,  the  surgeon  fears  to  open  the  windpipe  lower  down.  This 
operation  should  not  be  performed  in  the  case  of  an  adult, 
because  of  the  damage  necessarily  done  to  the  vocal  apparatus. 
When  the  cricoid  cartilage  has  lost  its  early  elasticity,  the 
divided  edges  must  be  forcibly  kept  asunder,  or  a  portion  of  the 
cartilage  must  be  cut  out.  Either  proceeding  is  likely  to  result 
in  more  or  less  permanent  impairment  of  the  voice,  or  aphonia. 
Necrosis  of  the  cartilage  also  is  liable  to  occur.  Two  fatal  cases 
of  the  kind  have  come  under  my  observation. 

3.  Tracheotomy. — In  this  operation  the  opening  is  made  into 
the  trachea  either  above,  through,  or  below  the  thyroid  isthmus. 
The  operation  above  the  thyroid  isthmus  dilfers  in  no  important 
respect  in  its  method  of  performance  from  laryngo-tracheotomy, 
except  that  the  opening  in  the  windpipe  is  limited  above  by  the 
cricoid  cartilage,  and  it  may  be  requisite  to  draw  the  thyroid 
body  downwards.  In  childhood,  this  operation  does  not  afford 
sufficient  room  for  the  introduction  of  the  canula,  and  in  the 
adult  the  operation  below  the  isthmus  is  generally  preferable. 
The  operation  through  the  thyroid  isthmus  cannot  be  recom- 
mended. It  involves  putting  two  ligatures  round  the  isthmus, 
and  dividing  this  structure  between  them.  Before  this  can  be 
satisfactorily  accomplished,  considerable  venous  and  even  arte- 
rial hsemorrhage  are  likely  to  occur,  and,  until  arrested,  to 
cause  much  embarrassment. 

The  operation  below  the  thyroid  isthmus  is  that  which  is 
ordinarily  understood  by  the  general  designation,  tracheotomy. 
The  advantages,  as  compared  with  the  risks  and  difficulties  of 
opening  the  trachea  in  this  situation,  are  greater  than  those 
afforded  by  making  the  opening  higher  up.  As  a  general  rule, 
therefore,  this  operation  is  to  be  preferred.  The  dangers  and 
difficulties  that  may  be  encountered  are  unquestionably  great, 
especially  in  the  case  of  a  young  fat  child ;  but  they  are  not  by 
any  means  so  formidable  as  is  sometimes  supposed,  and,  for  the 
most  part,  may  be  certainly  avoided  by  care  and  skill  on  the 
part  of  the  surgeon. 

■  The  operation  may  be  performed  either  by  a  process  of  slow 
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and  careful  dissection,  or  by  a  more  rapid  but  probably  equally 
safe  method.    The  first  method  is  practised  as  follows : — 

The  patient,  under  chloroform  or  not,  is  put  into  the  position 
already  described.  The  facility  with  which  the  operation  may 
be  completed  greatly  depends  upon  the  maintenance  of  this 
position  throughout.  The  surgeon  stands  on  the  right  of  the 
patient.  A  careful  preliminary  examination  of  the  parts  is  made, 
and  the  spot  selected  at  which  the  trachea  is  to  be  opened.  An 
incision  is  then  made  exactly  in  the  middle  line,  extending  from 
just  above  the  cricoid  cartilage  nearly  as  low  as  the  sternum. 
In  the  case  of  a  short-necked  fat  patient  it  is  very  desirable  to 
make  the  first  incision  long  enough.  The  subcutaneous  fat  and 
connective  tissue  being  divided,  the  sterno-hyoid  muscles  are 
brought  into  view,  lying  in  close  proximity  one  to  the  other, 
but  between  them  a  faint  median  line  may  generally  be  recog- 
nised. The  fascia  along  this  line  is  divided,  and  the  muscles  are 
hooked  apart.  The  dissection  is  then  cautiously  continued 
through  the  fascia  and  connective  tissue  still  in  front  of  the 
trachea.  These  structures  are  divided  layer  by  layer,  and  held 
carefully  aside,  together  with  an}^  veins  that  may  be  seen.  The 
position  of  the  trachea  is  from  time  to  time  sought  wiih  the 
finger,  and  the  absence  of  any  large  abnormal  vessel  ascertained. 
The  dissection  is  continued  until  the  rings  of  the  trachea  are 
clearly  visible,  and  at  least  as  much  of  this  tube  is  seen  as  it  is 
intended  to  incise.  During  the  progress  of  the  dissection,  aU 
bleeding  vessels  are  secured  as  far  as  possible  ;  and  if  it  happens 
that  the  necessary  delay  is  of  no  importance,  all  hsemorrhage  is 
arrested  before  the  trachea  is  opened.  The  point  of  the  knife 
(the  edge  being  directed  upwards)  is  then  thrust  into  the  trachea, 
and  carried  upwards  to  such  an  extent  as  at  once  to  make  an 
opening  of  sufficient  length.  During  this  part  of  the  operation 
the  trachea  is  steadied  and  the  knife  is  guided  by  the  left  fore- 
finger of  the  operator.  The  tip  of  the  finger  is  at  once  glided 
over  the  opening  made,  so  as  to  serve  as  a  guide  in  the  subse- 
quent introduction  of  the  dilator  or  canula,  and  in  the  mean- 
time to  prevent  the  entrance  of  blood.  This  stage  of  the 
operation  may  be  accomplished  in  a  somewhat  different  and 
probably  better  manner,  especially  if  the  patient  is  young,  and 
the  trachea  is  small,  and  has  but  little  resisting  power.  Instead 
of  using  the  finger,  the  trachea  is  seized  by  means  of  a  sharp 
single  or  double  hook,  and  is  drawn  somewhat  forwards  and 
upwards,  and  firmly  held  while  the  opening  is  being  made  and 
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•until  the  dilator  or  canula  is  introduced.  The  last  stage  of  the 
operation  varies  with  the  object  in  view.  If  the  operation  has 
been  undertaken  on  account  of  the  presence  of  a  foreign  body, 
the  edges  of  the  opening  in  the  trachea  are  at  once  separated 
as  widely  as  possible  either  by  blunt  hooks,  by  dressing  forceps, 
or  by  one  of  the  dilating  instrunaents  especially  made  for  the 
purpose,  and  the  general  plan  described  at  p.  493  is  pursued. 
If,  however,  the  operation  has  been  rendered  necessary  by 
laryngeal  obstruction,  the  canula  (already  furnished  with  tapes 
for  fixing)  is  introduced  as  speedily  as  possible. 

Such  is  a  brief  description  of  the  method  of  performing 
tracheotomy  ordinarily  recommended.    But  simple,  easy,  and 
safe  as  this  method  may  seem  in  description,  it  is  often  com- 
plicated and  difficult,  and  sometimes,  from  the  delay  involved, 
even  dangerous  in  practice.    Plenty  of  time,  a  good  light,  and, 
above  all,  skilful  assistants,  are  absolutely  necessary  to  enable 
the  surgeon  to  accomplish  his  task  with  facility,  if  he  adopt 
this  method  of  operating.    But  it  often  happens  that  there  is 
not  a  minute  to  be  lost,  and  the  surgeon  must  rely  on  himself 
alone.    He  may  be  called  upon  to  operate  at  night,  and  there 
may  be  no  good  lamp  at  hand.    Under  such  circumstances,  it 
is  impossible  to  make  a  deliberate  dissection  without  endanger- 
ing the  life  of  the  patient.    Unskilful  attempts  to  hook  aside 
the  divided  structures  embarrass  rather  than  aid  the  operator. 
The  natural  laxity  of  the  several  layers  of  connective  tissue  of 
the  neck  is  greatly  increased  by  their  division ;  and  the  various 
parts  become  capable  of  being  moved  so  easily,  and  to  such  an 
extent,  that  they  are  almost  sure  to  be  pulled  more  or  less  out 
of  position,  and  their  normal  relations  disturbed.    Thus  the 
surgeon  may  be  misled,  and  seriously  hindered  in  the  accom- 
plishment of  his  purpose. 

It  lias  happened,  to  my  knowledge,  that  the  cervical  vertebrae  have  been 
safely  reached  before  the  trachea  has  been  found.  The  trachea  on  the  one  side 
and  the  large  vessels  on  the  other  were  held  scrupulously  apart  by  the  assist- 
ants who  had  charge  of  the  retractors.*  Mr.  Marsh  f  alludes  to  a  similar 
case. 

In  the  absence,  therefore,  of  skilled  assistants  and  a  good 
light,  and  especially  if  sulfocation  is  impending,  and  every 


*  See  Durham  on  '  Some  of  the  Difficulty  and  Dangers  of  Tracheotomy,' 
Practitioner,  April  18G9,  p.  226. 
•  t  Op.  cit.  p.  351. 
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moment  is  of  consequence,  the  following  method  should  be 
adopted. 

The  surgeon  standing  on  the  right  side  of  the  patient,  who 
is  firmly  held  in  the  position  already  described,  makes  a  rapid 
but  careful  preliminary  examination  of  the  parts.  He  then 
places  the  forefinger  of  his  left  hand  on  the  left  side  of  the 
trachea,^  and  the  thumb  on  the  right,  and  makes  uniform, 
steady,  deep  pressure,  until  he  is  able  to  feel  the  pulsation  of 
both  carotid  arteries.  By  now  very  slightly  approximating  the 
finger  and  thumb,  the  surgeon  feels  that  the  trachea  is  firmly 
and  securely  held  between  them,  and  he  has  the  satisfaction  of 
knowing  that  the  safety  of  the  great  vessels  is  ensured.  More- 
over, the  skin  and  superficial  structiu-es  are  rendered  tense,  and 
prevented  from  being  moved  downwards  with  the  knife.  The 
finger  and  thumb  thus  placed  are  not  to  be  moved  until  the 
trachea  is  reached.  In  the  next  place,  by  a  succession  of  care- 
ful incisions  (not  by  a  hasty  plunge)  the  surgeon  cuts  confi- 
dently down  on  to  the  trachea.  The  finger  and  thumb  accu- 
rately placed  on  either  side,  help  him  to  judge  the  exact 
position  of  the  median  line,  from  which  the  knife  must  never 
deviate.  And  their  pressure  causes  the  wound  to  gape  and  the 
trachea  to  advance.  The  forefinger  of  the  right  hand  is 
passed  from  time  to  time  into  the  wound,  '  to  make  assurance 
doubly  sure,'  that  there  is  no  important  vessel  in  the  way. 
When  the  trachea  is  reached  (as  may  be  known  by  the  sensa- 
tion communicated  through  the  knife,  or  by  examination  with 
the  right  forefinger),  it  may  either  be  opened  at  once,  or  it 
may  be  seized  by  a  sharp  hook,  and  opened  as  in  the  previously 
described  method.  If  the  trachea  is  opened  without  the  use  of 
the  hook,  the  knife  should  be  guarded,  lancet-like,  by  the  fore- 
finger of  the  hand  that  holds  it. 

It  will  be  observed  that  in  operating  in  the  method  thus  de- 
scribed, the  trachea  is  firmly  fixed  throughout ;  and  the  violent 
convulsive  up  and  down  movements  which  commonly  give  rise 
to  so  much  difficulty  and  embarrassment  are  effectually  obviated. 
The  pressure  of  the  finger  and  thumb  also  prevents  in  great 
measure  venous  haemorrhage  during  the  operation;  and,  as  a 
rule,  there  is  no  need  to  pause  and  seek  the  wounded  vessel.  The 
whole  operation,  from  the  first  incision  to  the  opening  of  the 
trachea,  occupies  so  short  a  time,  that  the  interference  with  the 
respiration  caused  by  the  necessary  pressure  is  of  no  m07nent. 
I  have  adopted  this  method  in  nineteen  cases,  and  in  no  in- 
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stance  have  I  had  the  slightest  reason  to  regret  the  course 
pursued.  In  several,  life  would  have  been  sacrificed,  or  at  any 
rate  imperilled,  if  a  slow  dissection  had  been  attempted. 

Besides  the  methods  thus  described  others  have  been  from 
time  to  time  advocated  by  different  surgical  writers.  But  such 
methods  do  not  appear  to  possess  any  pe(juliar  advantages  or 
merits  entitling  them  to  special  description  in  these  pages. 

Various  instruments  called  tracheotomes  have  been  contrived 
with  the  view  of  rendering  the  operation  more  easy  and  less 
hazardous.  But  the  use  of  all  such  instruments  is  condemned 
by  practical  experience  ;  and  that  too,  in  spite  of  the  undeniable 
ingenuity  displayed  in  the  construction  of  some  of  them.  The 
surgeon  who  is  competent  to  operate  does  not  require  anything 
of  the  kind ;  and  in  the  hands  of  the  incompetent  such  con- 
trivances are  likely  to  prove  dangerous. 

Wliichever  method  of  operating  be  adopted,  the  following 
general  observations  may  be  equally  applicable. 

1.  With  regard  to  hoemorrhage.  Fatal  hsemorrhage  during 
the  operation  very  rarely  occurs,  and  need  not  be  feared  if  only 
due  care  and  promptitude  are  exercised.  There  can  be  no 
doubt  that  in  some,  if  not  many,  of  the  so-called  cases  of  fatal 
heemorrhage,  death  has  really  resulted  not  from  loss  of  blood, 
but  from  want  of  breath ;  and  that,  because  the  surgeon  has 
been  deterred  by  fear  from  completing  his  operation. 

Nothing  but  gross  carelessness,  or  utter  loss  of  presence  of 
mind  on  the  part  of  the  surgeon,  or  uncontrolled  struggling  on 
the  part  of  the  patient,  can  explain  the  opening  of  the  inno- 
minate or  carotid  artery.  Such  an  accident,  however,  has  oc- 
cvirred.  It  certainly  ought  to  be  remembered  that  the  innominate 
may  cross  the  trachea  higher  than  in  the  normal  arrangement. 
But  an  artery  of  such  size  must  be  detected  if  proper  examina- 
tion of  the  parts  is  made.  Nor  ought  there  to  be  any  difficulty 
in  discovering  and  dealing  with  the  abnormal  artery  '  as  large 
as  the  radial,'  which  is  described  as  having  been  sometimes  met 
with  in  front  of  the  trachea.  The  thyroidea  ima,  not  un- 
frequently  found  in  this  situation,  is  rarely  of  sufficient  size  to 
give  rise  to  serious  hsemorrhage,  if  only  its  possible  presence  is 
borne  in  mind,  and  search  is  made  for  it  in  cases  of  arterial 
bleeding  after  the  canula  is  inserted. 

But  although  fatal  hsemorrhage  is  very  rare,  yet  bleeding  to 
a  very  considerable  and  even  alarming  extent  often  occurs, 
especially  in  cases  of  sudden  or  rapid  obstruction  to  respiration. 
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Such  bleeding  is  almost  always  venous,  and  usually  comes  from 
some  communicating  branch  or  other  of  the  anterior  jugular  or 
inferior  thyroid  veins.  It  is  sometimes  impossible  to  avoid 
these  veins :  but  every  endeavour  should  be  made  to  do  so  by 
keeping  strictly  in  the  middle  line.  Any  vessels  that  may  be 
wounded  should  be  at  once  secured  by  ligature  or  pressure,  if 
practicable  ;  but  attempts  to  do  this  should  not  be  persevered  in 
to  the  risk  of  the  patient.  The  rule  has  been  laid  down,  and 
repeatedly  quoted,  tha.t  the  trachea  should  never  be  opened  until 
all  haemorrhage  has  ceased.  If  the  surgeon  invariably  abides 
by  this  rule,  he  will  assuredly  sometimes  have  to  wait  until  his 
patient  is  dead.  It  is  useless  to  let  the  patient  die  from 
suffocation,  while  attempting  to  prevent  death  from  loss  of 
blood :  and  yet  this  has  been  done.  In  any  case  in  which  there 
is  great  venous  congestion,  and  the  patient  is  on  the  point  of 
suffocation,  the  surgeon  must  go  boldly  but  carefully  on,  and 
complete  his  operation  as  quickly  as  possible,  in  spite  of  what 
may  seem  almost  frightful  hsemorrhage.  He  must  nob  hesitate 
in  such  a  case  to  open  the  trachea,  and  introduce  the  canula 
even  through  a  very  pool  of  blood.  When  the  canula  is  in 
position,  and  respiration  is  restored  either  by  natural  recovery 
or  by  artificial  aid,  the  blood  moves  on  through  the  before 
congested  pulmonary  capillaries ;  the  right  side  of  the  heart 
is  relieved  from  distension  ;  the  blood  flows  on  in  its  natural 
course ;  the  previously  distended  veins  resume  their  normal 
dimensions ;  and  the  profuse  htemorrhage  speedily  subsides,  or 
is  easily  arrested  by  pressure. 

2.  With  regard  to  the  opening  in  the  trachea.  In  making  the 
opening  into  the  trachea,  it  is  important  to  keep  strictly  in  the 
middle  line ;  otherwise,  as  pointed  out  by  Mr.  Paget, '  the  canula 
is  likely  to  stand  awry  in  the  wound,  and  its  extremity  will  be 
turned  sharply  against  the  mucous  membrane  of  the  trachea, 
and  will  not  only  cause  irritation,  but  will  quickly  become 
blocked  with  mucus.'*  It  is  also  important  not  to  thrust  the 
knife  too  far  into  the  trachea.  Mr.  Marsh  mentions  an  instance 
in  which  '  the  scalpel  was  driven  through  both  the  anterior  and 
the  posterior  walls  of  the  trachea,  and  through  the  O3sophagus 
till  it  struck  the  spine.'  But  although  the  knife  must  not  be 
thrust  too  far,  it  is  almost  more  important  to  take  care  that  it  is 
thrust  far  enough,  and  that  it  is  made  to  incise  the  trachea  to 


*  Marsh;  op.  cit.  p.  351. 
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a  sufficient  extent.  It  nmst  be  borne  in  mind  that  the  mncous 
membrane  of  the  trachea,  especially  if  inflamed  and  swollen,  may 
be  pushed  before  the  knife  instead  of  being  pen,etrated ;  and 
also  that  false  membranes  lining  the  tube  may  similarly  be 
pushed  before  the  knife,  and  on  its  withdrawal  may,  valve-like, 
close  the  opening.  If  the  opening  flirst  rt\ade  into  the  trachea 
is  too  small,  and  escapes  detection  when  sought,  it  is  better  to 
make  a  second  opening  at  once,  rather  than  to  lose  much  time 
in  searching  for  the  first.  Experience  shows  that  comparatively 
little  danger,  or  none  at  all,  is  likely  to  arise  from  such  a  proceed- 
ing.* If  the  opening  made  in  the  trachea  should  be  larger  than 
it  need  be,  and  the  wound  through  the  skin  too  small  or  too 
completely  closed,  air  may  escape  by  the  side  of  the  canula  into 
the  areolar  tissue,  and  emphysema  may  result.  This  accident, 
however,  is  rarely  met  with,  and  is  not,  as  a  rule,  of  any  impor- 
tance.   Absorptioa  soon  takes  place. 

3.  With  regard  to  the  introduction  of  the  canula.  This  is 
often  found  to  be  a  matter  of  some  difficulty;  and  cases  have 
occurred  in  which  the  canula  has  been  thrust,  and  allowed  to 
remain  until  death  in  the  areolar  tissue  surrounding  the  tra- 
chea, t  In  such  cases,  the  pressure  of  the  canula  has  further 
impeded  the  already  obstructed  respiration.  { 

To  facilitate  the  introduction  of  the  canula,  Trousseau,  §  and, 
following  him,  most  French  surgeons  recommend  the  use  of 
dilating  forceps.  Trousseau's  bivalve  dilating  forceps  may  be 
used  for  this  purpose,  or  the  trivalve  forceps  of  Laborde  (see 
Eig.  68,  p.  494).  In  England,  the  bivalve  canula  of  Dr. 
Fuller  (see  Fig.  71  p.  509),  is  somewhat  in  favour,  on  account 
of  the  comparative  ease  with  which  it  may  be  inserted.  Prac- 
tically, however,  it  will  be  found  by  far  the  best  plan  to  use  the 
ordinary  cylindrical  canula  moimted  upon  a  blunt  pilot  trocar 
(see  Figs.  70c,  74,  pp.  509,  611).  By  this  means,  the  introduction 
of  this  canula  is  rendered  easier  than  that  of  the  bivalve  canula, 
to  the  use  of  which  there  are  many  objections  ;  and  the  operation 
is  simpler  than  when  a  dilator  is  employed.  If  the  surgeon 
should  not  possess  a  trocar,  an  elastic  catheter  or  bougie  may 
be  used  as  a  substitute.    But  the  long  firm  handle  of  the  trocar 


*  A  good  illustration  is  mentioned  by  Holmes,  op.  cit.  p.  323,  note, 
t  Marsh,  op.  cit.  p.  352. 
X  Holmes,  p.  323. 

§  See  Trousseau,  Cliniqiie  Medicale,  1868,  t.  i.  p.  466. 
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renders  tlie  manipulation  of  tlie  instrument  so  mounted  much 
more  easy. 

4.  With  regard  to  the  completion  of  the  operation.  In  every 
case,  however  apparently  hopeless  it  may  have  become,  the 
surgeon  should  complete  his  operation.  The  tube  should  be 
introduced  even  though  the  patient  have  ceased  to  breathe 
before  this  can  be  accomplished;  and  the  most  persevering 
efforts  should  be  made  to  effect  resuscitation  by  aid  of  artificial 
respiration.  Blood  that  may  have  entered  the  trachea  must 
be  sucked  out  by  the  mouth  of  the  surgeon,  or  by  means  of  a 
syringe  (if  the  disease  is  of  infectious  nature)  ;  its  entrance  may 
be  prevented  ;  and  its  expulsion  favoured  by  turning  the  patient 
on  his  face  from  time  to  time.  Under  such  treatment  recovery 
has  been  repeatedly  effected  in  cases  apparently  the  most 
hopeless. 

The  canula. — Attention  to  the  size,  shape,  and  general  con- 
struction of  the  canula  is  of  great  importance.  It  should  always 
be  double  ;  that  is  to  say,  it  should  consist  of  an  outer  tube  which 
remains  fixed  in  the  trachea,  and  an  inner  tube  which  may  be 
removed  from  time  to  time.  Sometimes  the  canula  is  too  short, 
and  the  neck-plate  becomes  buried  in  the  wound.  Sometimes 
it  is  too  long,  and  presses  against  the  oesophagus  behind,  and 
projects  in  front  to  a  greater  or  less  extent  from  the  wound,  in 
which  case  it  is  very  liable  to  be  forced  out.  The  canulas  in 
ordinary  use  are  so  curved  that  the  lower  extremity  often  im- 
pinges on  the  mucous  membrane  of  the  anterior  wall  of  the 
trachea ;  and  sometimes  the  convexity  of  the  curve  comes  in 
contact  with  the  posterior  wall.  In  either  case  ulceration  may 
be  produced  sooner  or  later,  and  very  serious  results  may  follow. 
'  Two  cases  have  occurred  in  Guy's  Hospital,  in  each  of  which 
ulceration  so  produced  extended  through  the  anterior  wall  of 
the  trachea  into  the  innominate  artery.  Fatal  hEemorrhage  of 
course  ensued.'  *  Another  instance  of  the  same  kind  is  recorded 
by  Mr.  Wood.f  And  even  in  cases  in  which  there  has  been 
no  reason  for  supposing  that  any  large  trunk  has  been  perforated, 
serious  and  occasionally  fatal  haemorrhage  has  occurred.  Mr. 
Marsh  J  states  that  four  or  five  cases  have  come  under  his 

*  Durham,  in  Practitioner,  p.  220. 
t  Path.  Trans,  vol.  xi.  p.  20. 

J  Op.  cit.  p.  364.  On  the  dangers  due  to  the  presence  of  the  canula,  see 
also  Trousseau,  op.  cit.  p.  477  ;  11.  Roger  in  Archives  Gcnerales ;  Med.  Times 
and  Gaz.  vol.  xix.,  Report  on  '  Tracheotomy.' 


TEACHEOTOMY.  CANULAS. 


509 


observation.  Again,  abscesses,  bronchitis,  pneumonia,  pyaemia, 
and  other  more  or  less  fatal  conditions,  have  sometimes  resulted 
directly  or  indirectly  from  the  inflammation  or  ulceration  set 
up  by  the  canula.  It  is  easy  to  understand  that  in  all  cases 
the  presence  of  the  canula  is  likely  to  set  up  more  or  less  local 
irritation  and  inflammation,  which  may  spread  along  the  air 
tube.    But  that  such  serious  results  should  ensue  as  those 


Fig.  70. 


Ordinary  Tracheotomy  Canula.    a.  Outer  tube.     b.  Inner  tube,    c.  Blunt  pointed 

pilot  trocar. 

described,  seems  to  indicate  something  wrong  in  the  construc- 
tion or  management  of  the  canula. 

The  canulas  ordinarily  met  with  in  this  country  are  of  three 


a  Fig.  71. 


Dr.  Fuller's  Bivalve  Tracheotomy  Canula. 
a.  Outer  portion  viewed  from  behind.  b.  Inner  tube,  side  view. 

kinds.  First,  the  ordinary  English  canula,  which  consists  of  an 
outer  tube  complete  throughout  (Fig.  70a),  and  an  inner  tube  cut 
away  on  its  convex  and  concave  aspects  (Fig.  70fc),  so  as  to  facili- 
tate its  passage  into  and  out  of  the  outer  tube.  The  curve  of 
this  ca.nula  represents  about  a  quarter  of  a  circle.    Second,  the 
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ordinary  French  canula,  somewliat  less  curved.  Both  the  inner 
and  outer  tubes  are  complete.  Thirdly,  the  bivalve  canula  of 
Dr.  Fuller,  in  which  the  outer  tube  is  represented  by  two  blades 
(Fig.  71rt),  which  may  be  a.pproximated  by  the  finger  and 
thumb  during  the  introduction  of  the  instrument,  and  are 
afterwards  kept  apart  by  the  insertion  of  a  complete  inner  tube 
(Fig.  716),  through  which  respiration  is  carried  on. 

In  each  of  these  forms,  the  canula  is  rigid  throughout,  and 
therefore  is  liable  to  press  continuously  upon  any  spot  upon 
which  it  may  impinge. 

The  improved  French  canula  of  M.  Eoger  is  so  constructed  * 
that  though  the  neck  plate  is  fixed,  the  tube  in  the  trachea  is 
allowed  to  move  to  a  certain  extent  with  the  motions  of  the 
parts.  Trousseau  f  states  that  since  such  canulas  have  been  in 
use  at  the  Hopital  des  Enfans  Malades  ulcerations  of  the  trachea 
have  been  much  less  frequently  produced. 

Canulas  of  the  various  forms  described  are  made  of  different 
sizes.  It  has  been  repeatedly  asserted  that  the  canula  should 
be  as  nearly  as  possible  of  the  same  calibre  as  the  trachea  into 
which  it  is  to  be  inserted.  But  this  is  altogether  a  mistake,  and 
any  attempt  to  carry  such  an  idea  into  practice  cannot  fail  to 
be  dangerous. 

Mr.  Marsh  J  has  shown  by  a  series  of  careful  measurements 
that  the  calibre  of  the  cricoid  cartilage  is  considerably  less  than 
that  of  the  trachea.  Mr.  Holmes  §  has  further  shown,  in  a 
similar  manner,  that  the  area  of  the  glottis  when  fully 
expanded  is  smaller  than  that  of  the  transverse  section  of  the 
cricoid.  Moreover,  it  may  be  readily  seen,  on  laryngoscopic  ex- 
amination, that  during  ordinary  tranquil  respiration  the  glottis 
never  is  expanded  to  its  fullest  extent.  Thus  it  becomes 
evident  that  there  is  no  need  to  employ  a  canula  the  calibre  of 
which  is  anything  like  equal  to  that  of  the  trachea.  And  a 
little  consideration  shows  that  it  would  certainly  be  unphysio- 
logical  and  probably  dangerous  to  make  the  attempt.  It  may 
safely  be  accepted  that  the  ordinary  canulas  are  of  sufficiently 
large  calibre  for  the  purpose  intended. 


*  The  construction  by  which  this  is  effected  is  adopted  in  the  canula,  Fig.  72, 
p.  511. 

t  Op.  cit.  vol.  i.  p.  477.  I  Op.  cit.  p.  342. 

§  Op.  cit.  p.  325. 
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With  regard  to  their  length  and  curvature,  however,  there  is 
room  for  improvement,  as  is  clearly  indicated  by  what  has  been 
already  advanced.  With  the  view  to  obviate  the  possible 
sources  of  danger  to  which  the  canula  may  give  rise,  and  some 
of  the  difficulties  connected  with  its  management,  I  recently 
devised  the  form  of  canula  represented  in  Figs.  72,  73,  74.*  The 
outer  tube  (Fig.  72)  is  so  shaped  as  to  pass  straight  back  into 
the  trachea,  and  then  to  turn  downwards  in  such  a  manner  that 
its  extremity  may  lie  in  the  middle  of  the  trachea,  and  its  edges 
may  not  press  against  the  mucous  membrane.  The  straight 
portion  a  slides  in  the  collar  b,  but  can  be  fixed  at  any  point  by 
means  of  the  screw  c.  The  length  of  the  portion  of  the  tube 
in  the  wound  is  thus  easily  regulated  in  accordance  with  the 


Fig.  72.  Fig.  73. 


depth  at  which  the  trachea  is  situated.  The  projection  of  the 
end  of  the  tube  beyond  the  collar  prevents  mucus,  &c.,  when 
once  expelled,  from  being  drawn  in  again  by  the  next  inspiration. 
The  collar  b  is  attached  to  the  small  plate  d,  which  is  loosely 
articulated  with  the  neck  plate  B  by  means  of  two  alar  pro- 
cesses, which  pass  under  little  wire  arches  on  e  in  such  manner  as 
to  permit  the  portion  of  the  tube  in  the  trachea  to  accommodate 
itself  in  position  during  the  various  movements  of  the  head  and 


Fig.  74. 


neck.  The  distal  portion  of  the  inner  tube  (Fig.  73)  consists  of 
several  small  pieces  jointed  together  in  the  '  lobster-tail '  fashion. 
The  adoption  of  this  construction  enables  this  tube  to  pass 


*  Made  by  Maj  er  and  Meltzer. 
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easily  into  and  out  of  the  outer  tube.  The  pilot  trocai*  (Fig.  74) 
is  constructed  on  the  same  principle.  Experience  has  now 
amply  shown  that  the  advantages  presented  by  this  form  of 
canula  are  not  simply  imaginary. 

After-treatment,  complications,  and  accidents. —  After  the 
operation  is  completed,  and  the  paroxysmal  fits  of  dyspnoea 
and  violent  cough  which  immediately  follow  the  insertion  of 
the  canula  have  subsided,  the  patient  usually  experiences  the 
greatest  possible  relief,  and  is  soon  ready  to  sink  into  a  peaceful 
sleep.  The  edges  of  the  wound  should  be  approximated  by 
means  of  a  strip  or  two  of  sticking  plaister,  or  may  be  left  alto- 
gether open.  Sutures,  as  a  rule,  should  not  be  used.  The  sur- 
rounding parts  of  the  neck  should  be  well  oiled  over  if  the 
patient  is  suffering  from  diphtheria.  And  in  such  case  it  may 
be  a  good  plan  to  apply  nitrate  of  silver  to  the  cut  surfaces  in 
the  manner  recommended  by  Trousseau.  As  a  general  rule,  the 
simplest  after-treatment  only  is  requisite.  But  such  simple 
treatment  to  be  effectual  requires  the  greatest  vigilance,  and 
sometimes  considerable  skill. 

The  patient  should  be  surrounded  by  a  warm  and  moist,  but 
not  oppressively  close,  atmosphere.  The  general  temperature 
of  the  room  should  be  uniformly  maintained ;  and  dishes  of  hot 
water,  or  some  specially  contrived  apparatus,  should  be  so 
arranged  as  to  moisten  the  air  the  patient  is  about  to  breathe. 
Water  kept  boiling  in  a  Florence  flask  by  means  of  a  spirit  lamp 
may  be  made  to  answer  the  purpose ;  or  a  long  tube  may  be 
attached  to  the  spout  of  a  kettle  on  the  fire,  and  the  steam 
which  issues  from  it  directed  towards  the  patient's  neck.  It 
might  be  well  if  he  could  breathe  the  '  atmosphere  of  an  orchid 
house  '  *  without  being  in  it.  If  the  patient  should  unfortu- 
nately be  placed  in  the  midst  of  a  large  hospital  ward,  his  bed 
must  be  partially  surrounded  by  a  tent-like  arrangement  of 
screens  and  blankets. 

In  most  cases  in  which  tracheotomy  has  been  performed, 
especially  in  those  in  which  it  has  been  rendered  necessary  by 
croup,  diphtheria,  acute  laryngitis,  &c.,  the  constant  atten- 
dance of  a  vigilant  and  skilful  nurse  during  a  longer  or  shorter 
period  is  absolutely  requisite.  The  superlative  importance  of 
careful  watching,  judicious  management,  and  unwavering  per- 


*  Cooper  Forster,  Surgical  Diseases  of  Children,  p.  54. 
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severance  to  the  very  end,  cannot  be  exaggerated.  For  want 
of  such  watching,  management,  and  perseverance  in  the  after 
treatment,  many  patients  have  been  lost.  In  such  cases,  the 
operation  has  usually  been  followed  by  immediate  and  intense 
relief,  and  it  has  been  too  readily  supposed  that  nothing  more 
need  be  done. 

The  special  treatment  required  varies  with  the  accident  or 
disease  which  has  rendered  the  operation  necessary.  If,  for 
example,  it  has  been  performed  on  account  of  the  presence  of  a 
foreign  body,  as  soon  as  the  foreign  body  is  removed  or  expelled 
the  canula  may  be  removed,  and  the  wound  allowed  to  cicatrise. 
If  it  has  been  performed  on  account  of  crouj)  or  diphtheria, 
constitutional  treatment  may  be  necessary.  If  it  has  been 
performed  on  account  of  obstruction  arising  from  the  effects  of 
syphilitic  disease,  constitutional  as  well  as  local  treatment  is 
called  for.  In  all  cases,  however,  it  is  requisite  that  blood,  mucus, 
discharges,  and  membranes  should  be  wiped  away  immediately 

j  on  their  expulsion  from  the  canula,  and  that  the  inner  tube  should 
be  withdrawn,  cleaned,  and  replaced  as  often  as  may  be  need- 

I  ful.    The  dry  tenacious  stuff  that  so  rapidly  and  firmly  blocks 

!  the  canula,  and  is  sometimes  so  difficult  to  clean  off,  may  be 
readily  softened  by  immersing  the  tube  in  a  weak  solution  of 
potash.  Before  reintroducing  the  inner  tube,  it  should  always 
be  thoroughly  oiled.  When  the  period  is  reached  at  which  the 
tube  no  longer  requires  constant  watching  and  changing,  it  is 

I  a  good  plan  to  place  over  the  neck  of  the  patient  a  small  light 
cradle  on  which  two  or  three  layers  of  moistened  muslin  are 

[  lightly  laid.  The  air  is  thus  moistened,  and  the  entrance  of 
dust,  &c.,  is  prevented. 

The  after  dangers  of  the  case  arise  in  great  measure  from  the 

'  progress  or  effects  of  the  disease  or  accident  which  mnj  have 
I  rendered  the  operation  necessary.*    But  there  can  be  no  doubt 
j  that  the  operation  itself,  and  especially  the  retention  of  the 
I  canula,  may  expose  the  patient  to  certain  risks.    Bronchitis  and 
broncho-pneumonia  not  unfrequently  result,  and  sometimes 
prove  fatal.    These  affections  may  be  caused,  directly,  by  the 
j  admission  of  unwarmed,  unmoistened  air  to  the  lungs ;  or 
indirectly  by  the  extension  of  inflammation  from  a  spot  ii-ri- 
tated  or  ulcerated  by  the  pressure  of  the  canula. 

In  all  cases  it  is  desirable  to  dispense  with  the  use  of  the 


*  See  the  article  in  the  Practitioner  akeady  quoted. 
VOL.  II.  L  L 
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canula  at  the  earliest  possible  period,  not  only  to  relieve  the  pa- 
tient from  the  risk  occasioned  by  its  presence,  but  also  to  favour 
the  restoration  of  the  vocal  apparatus  to  its  normal  state.  The 
canula  should  be  closed  for  a  time  by  the  finger  or  other  means, 
and  the  attempt  should  be  made  to  ascertain  how  far  respira- 
tion can  be  naturally  accomplished.  The  experiment  should  be 
persisted  in  at  intervals,  until  it  becomes  evident  either  that  the 
canula  may  be  safely  vrithdrawn,  or  that  it  Avould  be  hazardous 
to  do  so.  The  canula  should  not  be  vrithdrawn  unless  the  patient 
can  be  watched  by  an  attendant  competent  to  replace  it  in  case 
of  need.  Before  withdrawing  the  canula,  it  should  have  been 
ascertained  that  the  patient  can  breathe  for  some  hours  with 
the  orifice  plugged.  Small  silver  plugs,  with  perforations  of 
different  sizes,  may  be  advantageously  used. 

In  some  cases  the  muscles  of  the  larynx  waste,  and  become 
inactive  from  prolonged  disuse.  In  other  cases  obstacles  to 
the  restoration  of  natural  respiration  arise  from  the  presence  of 
exuberant  granulations  which  spring  up  around  the  tracheal 
opening.*  In  other  cases,  again,  contractions  of  the  diseased  or 
injured  part  occur.  In  each  class  of  cases  an  attempt  should 
be  made  to  remove  the  source  of  the  difficulty :  in  the  first 
class,  by  inducing  exercise  ;  in  the  second,  by  appropriate  appli- 
cations ;  in  the  third,  by  dilatation. 

After  the  canula  has  been  removed,  the  opening  made,  as  a 
rule,  speedily  closes.  It  very  rarely  happens  that  any  serious 
constriction  of  the  trachea  results ;  unless,  indeed,  a  considerable 
portion  has  been  injudiciously  removed  in  the  course  of  the 
operation. 

In  many  cases  the  canula  cannot  be  safely  dispensed  with 
■until  after  the  lapse  of  months  or  years  ;  and  it  may  be  necessary 
during  the  remainder  of  life.  In  such  cases  it  is  very  important 
to  remove  and  examine  the  canula  from  time  to  time,  for  it  is 
liable  to  undergo  a  process  of  slow  corrosion.  Mr.  South  men- 
tions an  instance  in  which  the  tubular  portion  became  detached 
from  the  neck-plate  and  dropped  into  the  trachea.  Mr.  Hilton 
has  met  with  two  similar  examples.  In  each  case  the  detached 
portion  was  successfully  removed  from  the  trachea  by  means  of 
forceps,  but  not  until  after  life  had  been  seriously  imperilled. 
K  it  should   be   necessary  to  wear   the   canula   during  a 


*  On  such  condition  see  the  excellent  paper  of  Mr.  T.  Smith,  Mcd.-Chir. 
Trans,  vol.  xlviii.  p.  227. 
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prolonged  period,  it  is  better  to  exchange  the  silver  canula  first 
employed  for  one  made  of  vulcanite.  Such  canulas  are  much 
lighter,  more  comfortable  to  wear,  and  being  less  sharp,  are  not 
so  likely  to  cause  ulceration  of  the  mucous  membrane. 

The  diseases  and  accidents  which  render  it  necessary  to  make 
an  opening  into  the  windpipe  are  very  various.  The  period  at 
which  the  operation  should  be  performed,  and  the  spot  at  which 
the  opening  should  be  made,  vary  with  the  particular  conditions 
which  may  demand  the  operation.  These  points  are  discussed 
in  the  several  sections  which  refer  to  such  conditions.  In 
general  terms  it  may  be  stated  that  one  or  other  of  the  opera- 
tions described  may  be  necessary  in  any  case  of  disease  or  injur}^ 
which  produces  pathological  or  mechanical  impediment  to  the 
free  passage  of  air  towards  the  lungs  ;  and  that  in  any  such  case 
the  surgeon  must  be  prepared  to  operate  at  any  moment. 

Foreign  Bodies  in  the  Pharynx. 

Foreign  bodies  of  various  kinds  often  become  fixed  in  some 
part  or  other  of  the  pharynx.  If  thin  and  pointed,  such  as 
pins,  needles,  fish-bones,  bristles,  &c.,  they  most  frequently  stick 
between  one  or  other  of  the  pillars  of  the  fauces  and  the  tonsil, 
or  in  the  mucous  folds  connecting  the  base  of  the  tongue  with 
the  epiglottis.  If  more  bulky,  such  as  portions  of  food,  pieces 
of  money,  &c.,  they  generally  become  arrested  at  or  about  the 
junction  of  the  pharynx  with  the  CBSophagus,  where  the  tube  is 
narrowest  and  least  easily  expansible  (the  cricoid  cartilage  being 
in  front),  and  where  the  muscular  coat  changes  its  character. 

However  small  the  foreign  substance  may  be,  it  occasions 
much  discomfort  until  it  is  removed  ;  and  the  sense  of  discomfort 
often  remains  some  time  after  removal  has  been  effected.  A 
small  pointed  body  sticking  between  the  pillars  of  the  fauces,  or 
between  one  of  them  and  the  tonsil,  causes  more  or  less  local 
pain,  with  a  pricking  sensation,  increased  on  pressure  behind 
the  angle  of  the  jaw.  Sometimes  there  is  considerable  difficulty 
in  swallowing,  and  pain  on  attempting  to  do  so,  accompanied 
by  a  disposition  to  vomit.  Occasionally  spasmodic  contraction 
of  the  pharynx  and  oesophagus  is  excited.  If  the  foreign  body 
sticks  in  the  mucous  membrane  at  the  root  of  the  tongue,  near 
the  upper  orifice  of  the  larynx,  in  addition  to  the  symptoms 
already  mentioned,  cough  and  more  or  less  difficulty  of  breath- 
ing sooner  or  later  come  on. 
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An  interesting  case  related  by  Mr.  Soutli  *  shows  the  severity  of  the  symp- 
toms that  may  be  produced  by  a  foreign  substance  in  this  situation,  and  also 
the  care  needful  for  its  detection.  A  lady  swallowing  a  morsel  of  food  felt  a 
sharp  substance  stick  in  her  throat.  She  experienced  constant  pricking  pain, 
and  in  the  course  of  a  few  hours  began  to  suffer  from  cough  and  repeated 
attempts  at  deglutition.  Nothing  being  found  on  examination,  the  case  was 
considered  to  be  one  of  local  irritation.  In  the  course  of  twenty-four  hours  the 
symptoms  became  so  aggravated  as  to  threaten  suffocation.  She  was  seen  by 
Mr.  Tunaley,  and  tracheotomy  was  at  once  performed.  On  subsequent  exami- 
nation with  the  finger,  the  point  of  what  was  supposed  to  be  a  pin  was  felt 
when  an  attempt  was  made  to  swallow.  The  foreign  body  was  removed  by 
means  of  a  pair  of  dressing  forceps  bent  for  the  purpose,  and  proved  to  be  a  bristle 
about  an  inch  in  length.  This  was  believed  to  have  penetrated  the  mucous 
membrane  at  the  root  of  the  epiglottis,  and  to  have  produced  spasm  of  the 
glottis  by  the  irritation  set  up. 

Sometimes  a  small  sharp  body  may  penetrate  the  pharyngeal 
walls,  and  give  rise  to  serious  or  fatal  haemorrhage  by  wounding 
the  carotid  or  some  other  important  artery. 

Mr.  Joseph  Bell  t  records  the  case  of  a  lad  who  '  swallowed '  a  sewing  needle 
with  his  food.  He  felt  some  pain,  but  the  accident  was  not  considered  to  be 
serious,  until  the  ninth  day,  when  he  began  to  spit  up  blood.  On  the  tenth  day 
there  was  great  hsematemesis,  and  death  took  place  in  a  few  minutes.  On  ex- 
amination, the  larynx  and  trachea  were  found  to  be  filled  with  clotted  blood. 
So  also  was  the  stomach.  The  pharynx  was  transfixed  opposite  the  middle  of 
the  thyroid  cartilage  by  a  sewing  needle  three  inches  long,  the  point  of  which 
had  penetrated  the  common  carotid  artery. 

Occasionally  foreign  bodies  get  into  the  pharynx  from  without 
by  passing  through  the  skin  and  other  superficial  structures. 

Mr.  Jardine  MiirrayJ  relates  a  remarkable  case  in  which  he  removed  from  the 
pharynx  of  a  woman  a  sewing  needle  which  had  stuck  into  her  neck  half  an 
hour  previously. 

Foreign  bodies  when  large,  as  already  stated,  usually  become 
impacted  at  the  part  where  the  pharynx  becomes  continuous 
with  the  oesophagus.  Occasionally,  however,  they  may  be 
arrested  higher  up.  A  striking  example  is  afforded  by  a  case 
narrated  by  Mr.  Paget.  § 

An  old  gentleman  lying  down  faint,  or  in  a  slight  epileptic  seizure,  got  one 
of  his  sets  of  false  teeth  into  his  pharynx.    He  became  half  conscious,  and  for 
a  time  suffered  from  dyspnoea  and  a  sense  of  choking.    These  symptoms  sub-  i 
sided  in  a  few  days.    He  had,  however,  some  difficulty  in  swallowing,  which  | 
gradually  increased.    He  had  frequent  short  hacking  cough.    He  felt  constric- 

*  South's  Chelius,  vol.  ii.  p.  384. 
t  Mt  dtcal  Gazette,  1842-3,  p.  694. 

X  Medical  Times  and  Gazette 'M&j  7,  1859,  p.  468.    In  this  paper  reference 
is  made  to  numerous  interesting  cases  both  in  man  and  the  lower  animals. 
5  Medical  Times  and  Gazette,  Jan.  18,  1862,  p.  58. 


FOEEIGN  BODIES  IN  THE  PHAETNX.  517 


tion  about  his  cricoid  cartilage,  but  no  considerable  pain.  The  symptoms  were 
not  explained,  for  no  examination  was  permitted.  Four  months  after  the  acci- 
dent he  was  seen  by  Mr.  Paget,  who,  on  depressing  the  tongue,  indistinctly  saw 
something  white  near  the  epiglottis,  and  on  introducing  his  finger  at  once  felt 
and  easily  hooked  up  the  missing  set  of  teeth.  This  consisted  of  a  large  palate 
plate  with  nine  false  teeth  attached,  and  having  spaces  to  fit  round  three  re- 
maining natural  teeth.  '  The  piece  lay  between  the  base  of  the  tongue  and  the 
epiglottis,  very  closely  fitted  to  all  the  surface  on  whic'li  it  rested.'  It  is  certainly 
worthy  of  note  that  so  large  a  foreign  body  should  have  remained  in  the  pharynx 
without  seriously  obstructing  respiration  or  absolutely  preventing  swallowing. 

As  a  general  rule,  foreign  bodies  of  large  size,  impacted  in  the 
lower  part  of  the  pharynx,  speedily  cause  death  from  suffocation, 
either  by  compressing  the  upper  part  of  the  larynx  or  by  pro- 
ducing spasm  of  the  glottis.  In  some  cases  death  occurs  so 
suddenly  that  the  patient  is  supposed  to  have  died  of  apoj)lexy. 
Numerous  instances  are  on  record.  Such  an  accident  is  most 
likely  to  happen  if  the  pharyngeal  muscles  are  partially  para- 
lysed. 

Two  cases  of  this  kind  have  occurred  within  the  last  few  years  in  Guy's 
Hospital.  In  each  case  the  patient  was  under  treatment  for  paralysis.  In 
each  death  took  place  suddenly,  during  a  meal ;  and  on  examination  a  portion 
of  food  was  found  in  the  pharynx  pressing  upon  and  completelj'  closing  the 
entrance  to  the  larynx.  Mr.  South  narrates  the  following  curious  example 
of  arrest  of  a  foreign  body  in  the  pharynx.  A  medical  man,  eating  his 
breakfast  in  haste,  suddenly  felt  choked.  He  could  not  swallow  the  morsel  in 
his  throat,  and  he  could  not  breathe.  He  thrust  his  fingers  back,  and  tried  to 
pull  out  the  portion  of  food.  He  succeeded  in  his  attempt,  and  found  that  the 
piece  of  meat  half-swallowed  was  attached  by  a  thread  of  fibrous  tissue  to 
another  piece  which  had  became  entangled  in  his  teeth.  This  thread  had 
pressed  down  the  epiglottis,  so  that  everj'  effort  to  swallow  only  made  him 
worse.  A  similar  accident  occurred  to  the  same  gentleman  on  a  second  occasion, 
and  relief  was  similarly  obtained. 

Hard  irregular  substances,  with  sharp  points  or  angles,  as 
l!    fragments  of  bone,  impacted  in  the  upper  and  back  part  of  the 
pharynx,  may  cause  ulceration,  and  lead  to  various  serious 
complications.    In  some  instances,  caries  of  one  or  other  of 
the  upper  cervical  vertebrae  has  resulted.* 

Mr.  C.  H.  Moore  t  relates  two  cases  in  which  deep-seated  abscesses  in  the 
neck  followed  the  impaction  of  foreign  bodies  in  the  pharynx.  In  each  of  these 
the  foreign  body  was  extracted  externally  after  the  abscess  had  been  opened. 
In  one  case  the  foreign  body  was  a  piece  of  straw ;  in  the  other  (under  the  care 
of  Mr.  Hulke)  a  husk  of  grass. 

*  See  cases  by  Fleury  and  Schupfe,  quoted  in  Nouveau  Dictionnaire  de  Mede- 
cine  et  Chirurgie,  art.  Atloidienne,  p.  797.  ' 
t  Lancet,  Sep.  10,  1864,  p.  287, 
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Treatment. — In  every  case,  the  most  careful  attempts  should 
be  made  to  discover,  and  remove  through  the  mouth,  any 
foreigTi  body  that  may  have  become  impacted  in  the  pharynx. 
Should  such  attempts  prove  successful,  the  patient  is  not  only 
relieved  from  immediate  pain  and  discomfort,  bnt  is  spared 
from  the  risk  he  might  have  to  encounter  if  the  foreign  body 
were  pushed,  or  allowed  to  pass,  further  down  the  gullet. 

The  foreign  body,  if  small  and  sharp,  should  be  carefully 
sought  by  sight  and  touch ;  and  when  discovered,  removed  by 
the  finger,  or  appropriate  forceps.  More  harm  than  good  is 
likely  to  result  from  indiscriminately  and  roughly  wiping  round 
the  fauces  with  a  sponge,  on  the  chance  of  catching  the  foreign 
body. 

The  widely-opened  mouth  of  the  patient  may  be  illuminated 
either  by  placing  him  opposite  a  good  light,  or  by  aid  of  the 
frontal  mirror  of  the  laryngoscope.*  When  the  patient  is  made 
to  inspire  deeply,  and  the  tongue  is  depressed,  the  soft  palate 
becomes  raised,  and  the  pillars  of  the  fauces  are  widely  sepa- 
rated. Under  such  circumstances,  a  small,  sharp  extraneous 
substance  sticking  in  the  folds  of  the  palate,  or  between  them 
and  the  tonsil,  may  often  be  seen.  Sometimes  the  laryngeal 
mirror,  properly  directed,  may  be  used  with  very  great  advan- 
tage. 

If  the  foreign  substance  cannot  be  seen,  the  finger  may  be 
introduced  into  the  pharynx,  and  gently  passed  over  the  surface 
of  the  mucous  membrane.  Care  should  especially  be  taken  to 
explore  thoroughly  the  sulci  between  the  pillars  of  the  fauces 
and  the  tonsil.  If  the  foreign  body  should  be  low  down  in  the 
pharynx  and  beyond  the  reach  of  the  finger,  it  may  sometimes 
be  detected  by  means  of  the  laryngeal  mirror,  or  by  examina- 
tion with  a  long  probe,  or  slender  properly  curved  forceps.  If 
after  thorough  search  the  foreign  body  remains  undiscovered, 
it  is  sometimes  better  to  wait  until  the  next  day,  rather  than 
to  proceed  to  the  indiscriminate  wiping  round  of  the  pharynx 
so  often  practised,  and  to  which  allusion  has  been  already 
made.  A  bristle  or  a  herring-bone,  or  any  such  substance, 
often  becomes  extricated  after  a  time,  and  passes  on  down  the 
gullet. 

If  a  large  foreign  body  seriously  interferes  with  respiration, 
and  is  too  firmly  impacted  to  be  at  once  removed,  laryngotomy 


*  See  the  chapter  on  the  Lakyngoscope,  in  vol.  iii. 


rOEEIGN  BODIES  IN  TEE  PHAEYKS. 


519 


must  be  performed  witliout  delay.  Eurtlier  attempts  at  removal 
may  then  be  made  in  safety ;  or  if  tliese  fail,  tlie  foreign  body 
may  sometimes  be  pushed  on  into  the  stomach. 

Habicot  *  relates  a  very  successful  case  of  this  kind.  A  lad,  fearing  to  be 
robbed,  attempted  to  swallow  nine  pistoles  wrapped  up  in  a  piece  of  linen. 
The  packet  could  not  pass  the  narrow  part  of  the  pharynx,  and  suffocation 
impended  from  its  pressure.  The  windpipe  was  opened,  and  the  boy's  life  was 
saved.  The  pieces  of  gold  were  subsequently  pushed  on  into  the  stomach,  and 
■were  discharged  from  the  anus  eight  or  ten  days  afterwards. 

Coins,  arrested  in  the  lower  part  of  the  pharynx,  obstruct  the 
passage  of  food  and  impede  respiration  in  a  degree  varying, 
not  only  with  their  size  and  precise  position,  but  also  with  the 
direction  in  which  they  lie. 

I  have,  in  two  cases,  extracted  a  halfpenny  from  this  part  of  the  pharynx,  or 
the  upper  part  of  the  oesophagus  of  a  child.  In  one  case  the  child  had  been 
absolutely  unable  to  swallow  even  fluids  since  the  accident,  a  period  of  six 
days,  but  respiration  was  scarcely  affected.  The  child  was  almost  starved  to 
death.  In  the  other  case,  the  child  had  been  able  to  swallow  fluids  tolerably 
well,  but  the  breathing  was  somewhat  impeded  and  croupy,  and  the  voice  was 
lost.  A  few  hours  only  had  elapsed  since  the  accident,  but  there  was  consider- 
able and  increasing  distress.  In  the  former  case  the  coin  was  lying  with  its 
flat  surfaces  iipwards  and  downwards,  and  on  the  upper  surface  was  a  little 
heap  of  condensed  alimentary  materials.  In  the  other  case  the  coin  was  fixed 
obliquely  across  the  food  passage,  and  its  edges  were  upwards  and  downwards. 
In  each  case  the  coin  was  extracted  without  difficulty  by  means  of  the  '  money- 
probang'  figured  on  page  524.  In  the  case  in  which  the  coin  was  lying  flat, 
some  force  was  required  to  push  the  probang  past  it. 

If  the  foreign  body  is  very  irregular,  or  covered  with  sharp 
projecting  points,  as  an  artificial  tooth  plate,  and  is  too  low 
down  to  be  reached,  or  too  firmly  fixed  to  be  removed  withou.t 
dangerous  violence,  the  opera  tion  of  pharyngotomy  may  be  per- 
formed. This  operation,  which  practically  need  not  be  distin- 
guished from  that  ordinarily  termed  cesophagotomy,  is  discussed 
under  this  latter  title  on  pp.  526  et  seq. 

A  foreign  body  may  remain  in  the  pharynx  for  a  considerable 
period. 

Dr.  Ogier  Ward  t  records  a  case  in  which  a  halfpenny  was  impacted  in  the 
pharynx  of  a  child  during  eight  months.  Stridulous  breathing  and  difficulty  in 
swallowing  came  on  immediately  after  the  accident.  The  child  could  only  suck 
one  mouthful  of  milk  at  a  time,  and  was  obliged  to  withdraw  from  the  breast  at 
each  attempt  to  swallow.  One  morning,  after  a  severe  fit  of  coughing  the  day 
before,  the  child  took  the  halfpenny  out  of  his  mouth  and  gave  it  to  his  father. 


*  Mem.  de  VAcad.  de  Chirur.  t.  xii.  p.  243. 

t  Pathological  Transactions,  1848-19. 
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The  halfpenny  was  much  worn  and  corroded,  and  was  thicldy  coated  with 
dried  mucus  and  masticated  food.    The  patient  gradually  recovered. 

Monro  mentions  a  case  in  which  an  extraneous  substance,  arrested  at  the  ter- 
mination of  the  pharynx,  became  lodged  in  a  sac  of  some  length  which  descended 
behind  the  oesophagus. 

Rokitansky  *  remarks  that  '  sometimes  small  hard  bodies, 
such  as  cherry  stones,  give  rise  to  serious  occurrences,  by 
causing  at  different  parts  of  the  oesophagus,  but  chiefly  at  the 
lower  constrictor  of  the  pharynx,  the  formation  of  diverticula.' 

It  may  reasonably  be  questioned,  however,  whether  in  such 
cases  it  would  not  be  more  correct  to  suppose  that  the  small 
hard  bodies  got  into,  and  perhaps  increased,  diverticula  already 
existing,  than  to  state  that  the  diverticula  were  originated  by 
the  presence  of  the  foreign  bodies. 

Foreign  Bodies  in  the  (Esophagus. 

A  foreign  body  may  become  arrested  and  fixed  in  any  part  of 
the  oesophagus.  Generally,  however,  lodgment  takes  places  either 
opposite  the  cricoid  cartilage,  or  just  above  the  diaphragm :  it 
is  in  these  situations  that  the  tube  is  most  constricted,  and  that 
the  foreign  body  is  most  readily  held  by  muscular  spasm. 

The  substances  that  have  been  retained  in  the  oesophagus  are 
very  various.  Among  the  most  frequent  are  portions  of  food,  such 
as  pieces  of  crust,  or  imperfectly  chewed  meat,  fragments  of  bone 
swallowed  in  soup,  pieces  of  money,  pins,  needles,  buttons,  arti- 
ficial teeth,  &c. ;  less  frequently,  knives,  forks,  scissors,  spoons, 
keys,  &c.  In  one  instance  the  handle  of  a  punch-ladle  was 
rammed  down  the  throat,  and  became  impacted  in  the 
oesophagus. t  In  another  instance  a  boy  got  a  large  pike  hook 
fixed  in  his  own  gullet. f  Legouest  §  states,  that  small  leeches 
are  often  swallowed,  in  drinking  water,  by  soldiers  in  campaign. 
They  are  apt  to  attach  themselves  to  the  walls  of  the  pharynx 
or  upper  part  of  the  oesophagus,  and  to  give  rise  to  considerable 
discomfort,  frequent  desire  to  vomit,  and  intermittent  flow  of 
blood  from  the  mouth. 

The  symptoms  and  ultimate  effects  vary  with  the  size,  shape, 
and  angularity  or  pointedness  of  the  substance,  and  the  position 
in  which  it  becomes  fixed. 

*  Pathological  Anatomy  (Sydenham  Society's  Translation),  vol.  ii.  p.  12. 
t  Museum  of  Royal  College  of  Surgeons.    Path.  Catalogue,  vol.  iii.  p.  28. 
J  Dr.  Gillespie,  Edin.  Med.  Journ.  1859,  p.  770. 
§  Chinmjie  d'Armce,  p.  4-35. 
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If  the  foreign  substance  is  small,  it  may  simply  produce 
irritation,  with  more  or  less  dysphagia  and  pain  in  swallowing. 
Its  long-continued  presence,  however,  may  excite  inflammation, 
which  may  gradually  go  on  to  suppuration  and  ulceration. 

If  the  foreign  body  is  small  in  bulk,  but  pointed  and  sharp, 
as  a  needle,  pin,  &c.,  it  may  stick  for  alon^  time  in  the  mucous 
membrane,  and  defy  all  attempts  at  removal.  In  other  in- 
stances it  may  quickly  become  loosened  by  ulceration,  and  may 
be  got  rid  of  either  by  being  vomited,  or  by  descending  into 
the  stomach,  and  being  voided  with  the  fseces.  Sometimes  a 
foreign  body  of  this  kind  penetrates  the  walls  of  the  oesophagus, 
and  subsequently  pierces  the  trachea  or  the  aorta,  or  finds  its  way 
on  to  some  remote  part  of  the  body,  and  approaches  the  surface, 
and  finally,  after  the  lapse  of  months  or  years,  becomes  discharged 
through  an  abscess  to  which  it  has  given  rise.  Sometimes  fatal 
results  speedily  ensue. 

A  remarkable  case  is  recorded  by  Mr.  Andrew  *  as  having  come  under  his 
observation.  A  woman  found  on  a  doorstep  in  a  dying  state,  was  removed  to 
University  College  Hospital.  Before  her  admission  she  had  ceased  to  breathe. 
On  examination  a  fish-bone  was  discovered  perforating  the  stomach  close  to  the 
oesophagus,  '  then  the  diaphragm  and  pericardium,  and  lastly  the  substance  of 
the  posterior  surface  of  the  heart ;  then  inflicting  a  jagged  wound  in  the  middle 
of  its  septum,  immediately  over  the  right  coronary  artery  and  vein,  and  punc- 
turing the  latter  vessel.'  .  .  .  .  '  The  pericardium  was  filled  with  a  pint  and  a  half 
of  fluid  blood,  .  .  .  poured  out  by  the  wounded  vein.'  It  is  very  probable,  ac- 
cording to  the  report,  that  the  bone  was  first  impacted  in  the  lower  part  of  the 
oesophagus,  then  reversed  in  direction  by  the  passage  of  a  portion  of  food,  and 
lastly  by  muscular  contraction  forced  through  the  walls  of  the  tube.f 

If  a  comparatively  large,  hard,  and  angular  or  pointed  foreign 
body  is  retained  in  the  oesophagus,  deglutition  is,  as  a  rule, 
rendered  more  or  less  difficult  or  impossible ;  and  other  results 
of  the  most  serious  character  may  speedily  follow. 

Dr.  J.  W.  OgleJ  records  a  case  in  which  a  portion  of  bone,  arrested  in  the  oeso- 
phagus, set  up  ulceration  of  an  intervertebral  substance.  Disease  of  the  spinal 
cord  followed.  Mr.  Duncan  of  Edinburgh  §  relates  a  case  in  which  the  metal 
setting  of  some  false  teeth  stuck  in  the  oesophagus.  The  sharp  points  caused 
ulceration,  which  extended  through  into  the  arch  of  the  aorta.  Fatal  haemorrhage 
ensued.  Dr.  Frederick  Spry,||  of  the  2nd  Life  Guards,  brought  before  the  Patho- 


*  Lancet,  Aug.  25,  1860,  p.  186. 

t  See  Edin.  Med.  Journ.,  vol.  vi.  p.  471 . 

X  Pathological  T?-ansactwns,  vol.  iv.  p.  27.  The  specimen  is  in  the  Museum 
of  St.  George's  Hospital. 

§  Northern  Journal  of  Medicine,  May,  1844. 
II  Pathological  Transactions,  vol.  xix.  p.  219. 
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logical  Society,  in  April  1868,  a  specimen  illustrating  the  follo\^'ing  interesting 
case.  A  trooper  in  robust  general  health,  complained  on  March  24*  1868,  '  of 
indigestion  and  oppression  at  his  chest,  the  result,  he  said,  of  having  ....  on  the 
previous  Saturday,  swallowed  a  piece  of  gristle,  which  seemed  to  stick  half-way 
down.'  Purgatives  and  emetics  were  administered,  but  without  beneficial 
effect.  Two  days  afterwards  the  patient  seemed  '  very  ill.  His  countenance 
was  pale  and  anxious,  and  he  suffered  very  much  from  pain  in  the  chest.'  The 
pain  increased  and  seemed  to  spread.  In  the  afternoon  he  was  able  to  swallow 
some  milk.  In  the  evening,  after  stooping,  he  suddenly  vomited  an  enormous 
quantity  of  arterial  blood,  and  fell  hack  on  his  pillow  dead.  On  post-mortem 
examination,  there  was  found  about  the  middle  of  the  oesophagus  '  a  round 
blackish,  ulcerated  mass,  the  size  of  a  threepenny  piece,'  in  the  centre  of  which 
a  sharp  spicula  of  bone  projected.  The  bone  was  traced  on  into  '  the  aorta,  in 
the  ascending  portion  of  which,  about  an  inch  and  a  quarter  below  the  origin  of 
the  arteria  innominata,  a  similar  dark-coloured  patch  of  ulceration  was  detected, 
enclosing  the  other  end  of  the  bone.  Across  the  ulcer  a  rent  had  taken  place, 
about  one-fifth  of  an  inch  in  length.'  Mr.  Bradley  records  the  case  of  a 
'  smasher  '  who  attempted  to  swallow  a  counterfeit  half-crown.  Eight  months 
afterwards,  death  occurred  from  sudden  profuse  hfemorrhage.  The  coin  was 
found  to  have  produced  ulceration  of  the  gullet  extending  into  the  aorta.* 

Foreign  bodies  of  large  size  impacted  in  the  upper  part  of 
the  oesophagus,  may  endanger  life  by  pressing  upon  the 
trachea,  and  obstructing  respiration. 

Notvi'ithstanding  the  risks  involved,  it  has  happened  in  some 
instances  that  foreign  bodies  have  been  retained  a  considerable 
time  in  the  oesophagus  v^ithout  producing  any  mischief. 

In  the  case  to  which  allusion  has  already  been  made,  an  insane  gentleilian 
rammed  the  whalebone  handle  of  a  punch-ladle  down  his  throat,  with  suicidal 
intent. t  The  instrument  was  extracted  after  having  been  in  the  throat  sixty- 
two  hours,  during  which  period  the  patient  had  eaten,  drunk,  and  slept  as  usual. 
No  ill  result  followed,  and  the  next  day  the  patient  was  free  from  complaint. 
Monro  mentions  a  case  in  which  a  halfpenny  was  retained  in  the  oesophagus  ot 
a  boy  during  a  period  of  three  years.  After  death  from  consumption,  the  half- 
penny was  found  closely  embraced  by  the  gullet.  Another  case  is  also  men- 
tioned by  Monro  in  which  a  halfpenny  was  removed  by  means  of  a  blunt  hook, 
after  having  been  impacted  in  the  oesophagus  for  six  months. 

Diagnosis. — It  is  not  always  easy  to  diagnose  with  certainty 
the  presence  of  a  foreign  body  in  the  oesophagus.  The  history 
of  the  case  and  the  sensations  described  by  the  patient  may 
sometimes  be  delusive. 

If  the  foreign  body  is  large  and  is  impacted  in  the  upper 
part  of  the  tube,  it  may  sometimes  be  felt  on  external  examin- 
ation, or  it  may  be  at  once  detected  on  attempting  to  pass  a 


*  Med.  Times  and  Gaz.  1868,  p.  447. 

f  Pathological  Cutaloyue  of  Royal  College  of  Surgeons,  vol.  iii.  p.  28. 
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bougie  or  sound.  Cases,  however,  have  occurred  in  which  foreign 
substances  of  comparatively  small  size,  although  retained,  have 
not  been  discovered,  even  after  repeated  and  careful  examina- 
tions. On  the  other  hand,  there  may  be  much  local  pain,  con- 
siderable difficulty  in  swallowing,  and  even  interference  with 
i  respiration,  although  no  foreign  body  is  actually  present.  Such 
symptoms  may  arise  from  abrasion  of  the  mucous  membrane, 
and  subsequent  inflammation  produced  by  swallowing  a  large 
irregular  substance. 

In  the  case  of  a  sharp  pointed  body  of  small  bulk  the  diagnosis  may  be  very 
[  difficult.  At  a  meetiug  of  the  Medico-Chirurgical  Society  of  Edinburgh  (Jan. 
1859),  Dr.  W.  T.  Gairdner  narrated  the  history  of  a  woman  who  was  supposed 
to  be  suffering  from  typhus,  and  was  accordingly  sent  to  the  fever  ward  of  the 
hospital.  The  symptoms  in  the  main  were  those  of  double  pneumonia,  accom- 
panied by  a  peculiar  laryngeal  cough.  Death  occurred  forty-eight  hours  after 
admission.  On  examination,  a  hsh-bone,  which  had  passed  through  the  posterior 
wall  of  the  oesophagus,  was  found  imbedded  in  pus  in  front  of  the  vertebral 
column.    There  was  pus  in  both  pleurae,  in  the  lungs,  and  in  the  pericardium. 

Treatment. — Any  foreign  body  impacted  in  the  oesophagus 
should  be  removed  as  soon  as  practicable.  The  method  to  be 
adopted  depends  to  a  certain  extent  upon  the  size  and  character 
of  the  foreign  substance,  as  well  as  upon  the  position  in  which 
it  is  fixed. 

If  the  extraneous  substance  is  known  to  be  of  moderate  size, 
and  of  such  nature  that  it  may  be  easily  digested,  or  of  such 
shape  that  it  is  not  likely  to  be  hurtful  in  its  passage  through 
the  stomach  and  intestinal  canal,  it  may  be  gently  pushed  on 
into  the  stomach  by  means  of  a  long  flexible  probang  to  the 
end  of  which  a  piece  of  sponge  or  an  ivory  knob  is  firmly 
attached  (Pig.  77,  a).  If  such  a  substance,  however,  should  be 
lodged  in  the  upper  part  of  the  canal,  attempts  should  first  be 
made  to  remove  it  by  the  finger,  or  by  means  of  long  curved 
forceps.  The  risk  of  injuring  the  mucous  membrane  of  the 
oesophagus  by  the  passage  of  the  probang  is  thus  avoided. 
Sometimes  when  the  substance  is  in  this  situation  it  may  be 
displaced,  and  subsequently  removed,  by  digital  pressure  along 
the  side  of  the  neck 

Small,  hard,  pointed  substances,  such  as  pins,  needles,  nails, 
fish-bones,  &c.,  should  always  be  removed  if  possible,  rather  than 
plashed  on  into  the  stomach.  In  some  such  cases  a  probang  to 
which  a  piece  of  dry  sponge  is  fastened  may  be  successfully 
used ;  in  others,  a  long  flexible  sound,  with  a  skein  of  thread 


524 


INJUEIES  OF  THE  NECK. 


attaclied  to  its  extremity  may  prove  of  service.  The  skein  of 
thread  forms  a  great  number  of  loops,  in  some  of  which  the 
foreign  substance  may  be  entangled.  The  probang  thus  fur- 
nished should  be  carefully  passed  beyond  the  supposed  situation 
of  the  foreign  body,  and  gently  rotated  during  its  withdrawal. 
The  'horse-hair'  probang  (Fig.  75)  may  be  used  in  a  similar 


Fig.  75. 


Horse-hair  Probang. 


manner.  The  instrument  is  passed  beyond  the  foreign  body 
in  the  condition  shown  in  Fig.  75  ;  then,  by  pulling  the  handle  a, 

Fig.  76. 


Horse-hair  Probang,  expanded. 


the  horse-hair  is  made  to  spread  out,  as  shown  in  Fig.  76.  On 
gently  rotating  the  instrument  during  withdrawal  the  foreign 
body  may  be  caught  and  removed. 

It  must  be  borne  in  mind  that  pointed  substances  are  most 
likely  to  stick  when  they  go  with  their  points  downwards ;  and 


Fig.  77. 


Probang  with  sponge  at  end  a.    Money-probang  at  end  b. 


that  therefore  attempts  to  push  them  on  may  often  only  result 
in  burying  them  more  deeply  in  the  tissues.  In  some  instances? 
however,  in  which  the  bodies  are  small  and  flexible,  as  herring- 
bones, bristles,  &c.,  they  may  be  safely  pushed  on.  It  occa- 
sionally happens  that  this  is  most  easily  effected  by  making  the 


FOEEIGlSr  BODIES  IN  THE  (ESOPHAGUS.  525 


patient  swallow  a  large  bolus  of  food,  and  immediately  after- 
?    wards  a  draught  of  water. 

Coins  and  such  like  bodies  may  often  be  extracted  with  com- 
jj    paratively  little  difficulty  by  means  of  a  fiat  blunt  hook  con- 
I    nected  by  a  thin  slip  of  steel  to  the  end  of  a  long  whalebone 
probang.  (Fig.  77,  b). 

If  the  foreign  body  is  large  and  hard,  with  rough  angular 
surfaces  or  projecting  points,  as  a  piece  of  glass  or  stone,  or  a 
fragment  of  bone  of  considerable  size,  it  should  always  be  ex- 
tracted if  possible.  Long,  properly  curved  forceps  are  most 
likely  to  be  of  service  in  such  a  case.  The  oesophageal  forceps 
\  ordinarily  made,  are  of  two  kinds ;  in  one  the  blades  o-pen 
laterally,  and  in  the  other  antero-posteriorly.  In  some  cases  the 
I     former,  in  others  the  latter  form  is  the  more  readily  applicable. 


Forceps  for  Extraction  of  Foreign  Bodies. 


The  best  mode  of  construction  for  the  oesophageal  forceps 
is  that  devised  by  MM.  Robert  et  Collin  of  Paris,  modified 
and  improved  by  Messrs.  Mayer  and  Meltzer  of  London.  Pig.  78 
illustrates  the  principle  upon  which  these  forceps  are  made.  It 
will  be  seen  that  very  slight  separation  of  the  handles  causes 
very  wide  separation  of  the  blades. 

The  forceps,  well  oiled  and  with  the  blades  closed,  should  be 
passed  gently  through  the  pharynx,  and  along  the  CBSophagus, 
and  used  as  a  sound  or  probe  until  the  foreign  body  is  touched. 
The  blades  may  then  be  opened,  and  an  attempt  made  to  seize 
the  foreign  body.  Should  the  attempt  be  successful,  the  foreign 
body  may  be  withdrawn  :  but  in  doing  this  the  greatest  delicacy 
and  the  most  careful  manipulation  are  necessary  in  order  to 
avoid  lacerating  the  mucous  membrane. 

In  some  cases,  if  the  stomach  is  full  and  no  other  means  are 
at  hand,  vomiting  may  be  excited,  in  the  hope  that  the  ejection 
of  the  contents  of  the  stomach  may  displace  and  expel  the  ex- 
traneous substance.  But  this  treatment  is  rarely  successful.  If 
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the  body  is  of  large  size  and  firmly  impacted,  and  especially  if 
its  surface  is  rough  or  angular,  continued  and  violent  vomiting 
is  not  unlikely  to  give  rise  to  laceration  of  the  oesophagus.  And 
if  the  body  is  small  and  pointed,  vomiting  may  only  render  it 
more  firmly  fixed.  But  although,  therefore,  the  administration 
of  emetics  cannot  as  a  rule  be  recommended,  it  is  right  to  state 
that  cases  are  on  record  in  which  large  portions  of  meat,  im- 
pacted in  the  pharynx  and  producing  urgent  symptoms  of  suffo- 
cation, have  been  got  rid  of  by  vomiting  induced  by  the  injection 
of  a  solution  of  tartarized  antimony  into  the  arm.*  Other  cases 
are  recorded  in  which  tartarized  antimony  and  sulphate  of  zinc 
administered  internally  have  led  to  satisfactory  results. f 

In  some  cases  in  which  small  bones  have  been  lodged  in  the 
oesophagus  it  would  appear  that  the  constant  swallowing  of 
the  dilute  mineral  acids  has  been  of  benefit.  Professor  W.  Hall 
of  Baltimore,  observes  :  '  Vv'hen  a  small  bone  is  lodged  in  the 
fauces  or  oesophagus,  it  may  be  decomposed,  or  rendered  so 
flexible  that  it  will  pass  into  the  stomach,  by  the  patient 
frequently  taking  diluted  mineral  acids.  By  this  means  I  have 
succeeded  in  removing  a  small  chicken-bone  from  the  oesophagus, 
across  which  it  had  remained  firmly  fixed  for  several  hours, 
although  an  emetic  had  been  administered,  and  the  curved  for- 
ceps and  probang  had  been  frequently  used,  without  success.' 
It  is  right  to  allude  to  this  method  of  treatment,  but  I  venture 
to  think  it  would  be  wrong  to  recommend  its  adoption. 

When  a  foreign  body,  lodged  in  the  oesophagus  high  up,  ob- 
structs respiration  by  pressure  upon  the  trachea,  tracheotomy 
must  be  performed.  It  may  be  possible  to  open  the  air  tube 
below  the  point  where  it  is  compressed.  But  even  if  this  is 
impossible,  an  elastic  tube  may  be  passed  down  through  the 
opening  made  ;  and  respiration  may  be  relieved  until  the  foreign 
body  can  be  removed. 

QJsophagotomy. — If  a  foreign  body  in  the  oesophagus  or 
pharynx  can  neither  be  extracted  nor  pushed  down,  nor  got  rid 
of  by  any  ordinary  means,  it  should  be  removed  by  operation, 
without  unnecessary  delay.  It  is  true  that  in  some  cases  ex- 
traneous substances  have  remained  in  the  oesophagus  during 
very  long  periods  without  producing  much  distress,  or  occa- 
sioning any  serious  injury  to  the  neighbouring  parts.    But  it 

*  Diet,  des  Sciences  medicales,  t.  vii.  pp.  21,  22. 
t  Cooper's  Dictionary,  7tli  edit.  p.  1,026, 
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is  equally  true  that  in  a  large  proportion  of  cases  extensive  sup- 
puration and  ulceration  and  very  frequently  fatal  results  have 
ensued.  On  the  other  hand  the  operation  of  cesophagotomy,  or 
pharyngotomy,  for  the  removal  of  foreign  bodies  has  hitherto 
proved  eminently  successful.  This  operation  may  appear  for- 
midable in  conception ;  but  practically  it  is  not  difficult  in  ex- 
ecution, nor  is  it  necessarily  accompanied  vby  any  great  risk. 
Experience  shows  that  the  chief  danger  is  in  delay.  This  is  very 
forcibly  urged  by  Dr.  Cheever  of  Boston,  U.S.,  in  an  excellent 
monograph  on  CEsophagotomy  recently  published.* 

Mr.  Cock,  referring  to  the  recorded  cases,  writes :  '  It  would  appear  that 
success  has  attended  a  speedy  operation,  whereas  in  those  instances  in  which 
the  use  of  the  knife  has  been  delayed  until  local  inflammation,  supparation,  or 
even  sloughing  has  been  established,  and  the  patients'  powers  have  been  pros- 
trated b}'  fasting,  pain,  and  want  of  rest,  the  operation  has  been  fatal. t  Again, 
Mr.  Arnott,  who  was  the  first  in  this  country  to  urge  the  importance  and  de- 
monstrate the  practicability  of  this  operation,  writes  :  '  The  rule  of  practice  ought 
to  be,  when  a  solid  substance,  though  only  of  moderate  size  and  irregular  sliape, 
has  become  fixed  at  the  commencement  of  the  oesophagus,  or  low  down  in  the 
pharynx,  and  has  resisted  a  fair  trial  for  its  extraction  or  displacement,  that  its 
removal  should  at  once  be  effected  by  incision,  although  no  urgent  symptoms 
may  be  present.' J 

It  is  probable  that  further  experience  will  prove  that  the 
operation  may  be  advantageously  performed  even  in  cases  in 
which  the  foreign  body  is  much  lower  down  in  the  oesophagus 
than  indicated  in  the  above  quotation.  Indeed,  in  one  of  Mr. 
Syme's  cases  the  foreign  body  was  opposite  the  top  of  the 
sternum,  and  in  one  of  Dr.  Cheever's  just  below  the  top  of 
the  sternum. 

More  or  less  complete  details  have  been  published  of  21  cases  of  cesophago- 
tomy for  the  removal  of  foreign  bodies.  A  summary  of  them  is  appended  in  a 
tabular  form,  pp.  531-535.  Of  the  21  cases  17  were  perfectly  successful,  and 
followed  by  recovery.  In  4  cases  the  patients  died.  But  in  these  cases  the 
foreign  bodies  were  removed,  and  in  no  instance  could  death  be  attributed  in 
any  degree  to  the  operation.  In  one  case  (Mr.  Amott's)  the  patient  died  of 
pneumonia  which  existed  before  the  operation  was  performed.  In  two  cases 
(Demarquay's  and  Flaubert's)  abscesses  already  existed.  Respecting  the  fourth 
fatal  case  (Dr.  Martini's)  Mr.  Cock  §  makes  the  following  remarks,  the  justice 
of  which  will  scarcely  be  disputed :  '  When  we  read  that  the  man  was  repeat- 
edly bled,  that  sixty  separate  attempts  at  dislodgment  were  made  with  levers 
and  forceps,  that  enemata  of  belladonna  were  employed,  that  finally  tartar 

.  *  Two  Cases  of  CEsophagotomy  for  the  JRemoval  of  Foreign  Bodies,  with  a 
Sistory  of  the  Operation,  by  D.  W.  Cheever,  M.D.    2nd  edit.    Boston,  18G8. 
t  Gtiy's  Hospital  Reports,  3rd  Series,  vol.  xiii.  p.  8. 
X  Med.-Chir.  Trans,  vol.  xviii.  p.  93. 
§  Guy's  Hospital  Reports,  3rd  Series,  vol.  iv.  p.  '230. 
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emetic  was  injected  into  the  veins,  followed  up  by  clysters  of  vinegar  and  opium 
to  counteract  its  effects ;  moreover,  that  during  this  ordeal  the  patient  was  unable 
to  swallow  even  a  drop  of  water,  it  is  not  surprising  that  he  finally  succumbed.' 

Method  of  operation. — The  side  of  the  neck  upon  which  it  is 
better  to  operate,  and  the  exact  situation  in  which  it  is  best  to 
make  the  incision,  depend  upon  circumstances.  If  on  external 
examination  the  foreign  body  can  be  felt  projecting  on  one  side, 
the  incision  should  be  made  on  that  side  and  directly  over  the 
projection.  If,  however,  the  foreign  body  does  not  project  on 
one  side  more  than  on  the  other,  it  is  better  to  operate  on  the 
left  side,  inasmuch  as  the  oesophagus  inclines  rather  to  the  left, 
and  this  side  of  the  neck  is  in  some  respects  the  more  favourable 
for  the  manipulation  of  the  surgeon.  The  patient  slioiild  lie 
upon  his  back,  the  head  and  shoulders  should  be  slightly  ele- 
vated, and  the  face  turned  somewhat  towards  the  opposite  side. 
An  incision  four  or  five  inches  in  length  should  first  be  made 
through  the  integuments  over  the  depression  between  the 
sterno-mastoid  and  the  windpipe.  The  incision  should  extend 
from  about  opposite  the  upper  border  of  the  thyroid  cartilage 
nearly  as  low  as  the  sterno-clavicular  articulation.  The 
platysma  myoides  muscle  and  the  cervical  fascia  are  then  to  be 
divided.  The  edges  of  the  wound  being  held  apart,  the  omo- 
hyoid muscle  may  be  drawn  outwards  or  cut  through.  The 
outermost  fibres  of  the  sterno-hyoid  and  the  sterno-thyroid 
muscles  may  be  divided  to  such  an  extent  as  may  be  necessary. 
The  carotid  sheath,  with  the  contained  vessels,  thus  fully 
exposed,  should  next  be  carefully  drawn  outwards  together  with 
the  sterno-mastoid,  and  retained  by  means  of  blunt  retractors  ; 
and  the  thyroid  body  should  be  separated  so  far  as  may  seem 
necessary  and  drawn  inwards.  The  separation  of  these  parts 
is  best  effected  by  means  of  the  handle  of  the  scalpel,  or  a 
round-edged  scalpel,  or  simply  by  the  fingers. 

The  larynx  being  now  drawn  somewhat  forwards,  and  turned 
slightly  upon  its  long  axis,  the  finger  may  be  passed  behind  it ; 
and  an  attempt  made  to  discover  the  position  of  the  foreign 
body.  If  this  cannot  be  done,  a  long  pair  of  curved  forceps 
should  be  introduced  by  the  mouth,  passed  well  down  into  the 
pharynx,  and  then  opened,  and  made  to  press  the  walls  of  the 
tube  well  towards  the  wound.  A  good  guide  is  thus  ensured. 
An  opening  large  enough  to  admit  the  finger  should  next  be 
made  into  the  oesophagus  or  pharynx.  This  opening  may  after- 
wards be  extended  upwards  or  downwards  if  necessary. 
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Lastly,  the  foreign  body  should  be  searched  for  with  the 
finger,  and  when  found,  extracted  by  means  of  appropriate 
forceps.  Any  small  blood-vessels,  divided  during  the  operation, 
should  be  at  once  tied.  In  the  latter  stages  of  the  operation 
great  care  must  be  taken  to  avoid  the  recurrent  laryngeal 
nerve,  which  ascends  in  the  groove  between  the  trachea  and 
oesophagus.    The  wound  should  not  be  closed  by  sutures. 

For  the  first  few  days  after  the  operation  the  patient  should 
be  fed  through  an  elastic  catheter,  or  small  oesophagus  tube, 
passed  through  the  mouth  into  the  oesophagus  beyond  the 
wound.  In  a  few  days  the  ordinary  oesophagus  tube  may  be 
used. 

Such  is  a  brief  description  of  what  is  doubtless  the  best 
method  of  performing  oesophagotomy.  This  method  at  any  rate 
has  been  adopted  with  unvaried  success  by  Cock,  Syme,  and 
Cheever  ;*  and  certainly  in  the  two  cases  in  which  I  had  the 
opportunity  of  seeing  Mr.  Cock  operate,  was  carried  out  without 
any  great  difficulty. 

Nelaton,  who,  however,  writes  apparently  without  any 
practical  experience  of  the  operation,  and  at  the  same  time 
seems  to  entertain  an  exaggerated  idea  of  its  difficulty  and 
danger,  recommends  a  different  method.  He  advises  t  that  the 
incision  be  made  in  the  median  line,  as  in  tracheotomy ;  that 
the  sterno-hyoid  muscles  be  separated ;  and  the  isthmus  of  the 
thyroid  body  be  divided  between  two  ligatures  tied  round  it ; 
and  finally  that  the  left  lobe  of  the  thyroid  body  be  turned  over, 
and  the  oesophagus  sought  and  opened  behind,  and  to  the  left 
of  the  trachea.  This  method  would  certainly  appear  to  be 
much  more  difficult,  if  not  more  hazardous,  than  the  lateral 
method,  and  also  must  be  more  liable  to  endanger  the  recurrent 
laryngeal  nerve.  It  is  worthy  of  note  that  this  nerve,  as  a  rule 
has  escaped  serious  injury.  In  one  of  Mr.  Cock's  cases,  the 
patient  before  the  operation  had  an  excellent  tenor  voice ; 
afterwards,  he  could  only  sing  bass. 

The  accompanying  woodcuts  (Figs.  79,  80)  represent  pretty  ac- 
curately the  tooth  plates  removed  by  oesophagotomy  by  Mr.  Cock, 
to  whose  kindness  I  am  indebted  for  permission  to  insert  them 
in  these  pages.  They  serve  to  illustrate  the  general  character  of 
the  foreign  bodies  that  are  most  likely  to  render  this  operation 


*  See  appended  Table  of  Cases, 
t  Elements  de  Patholugie  chirurgicalCf  t.  iii.  p.  407. 
VOL.  II.  M  M 
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necessary.  Wlien  once  such  a  body  has  become  fii-mly  impacted 
in  the  oesophagus,  any  attempt  to  remove  it  by  forceps  throuo'h 
the  mouth  must  be  well  nigh  hopeless  ;  and  to  push  it  forcibly 
onwards  must  be  extremely  dangerous.  On  the  other  hand, 
ample  experience  shows  that  the  early  performance  of  oesopha- 
gotomy  is  likely  to  be  attended  by  the  most  perfect  success. 


(Esophagotomy  has  been  several  times  practised  in  cases  of 
disease,  with  the  view  of  establishing  an  opening  through  which 
to  convey  food  to  the  stomach.  But  in  no  instance  has  any 
satisfactory  result  been  achieved.*  In  such  cases,  therefore, 
experience  as  well  as  a  priori  reasoning  would  seem  to  be 
opposed  to  the  operation. 

In  the  following  Table  are  summarised  the  details  of  all  the 
cases  of  oesophagotomy  for  the  removal  of  foreign  bodies,  which 
so  far  as  I  can  ascertain,  have  hitherto  been  published.  In 
compiling  it,  free  use  has  been  made  of  the  Table  in  Dr.  Cheever's 
excellent  monograph,  than  which,  however,  it  wiU,  I  believe, 
be  fovmd  more  correct. 


*  See  Dublin  Journal,  May,  1845.  Journal  de  Chirurgie,  par  Malgaigne, 
t.  iii.  1845,  p.  371.  Bruns,  DeuiscJw  Kliink,  1865,  p.  37.  A  remarkable  case 
quoted  at  length  in  the  Sydenham  Society's  Year  Book,  18G6.  These  cases 
are  referred  to  by  Cheever.  An  additional  case  i.«  recorded  by  Willett, 
-S'^.  Bar'tholometv's  Hospital  Reports,  vol.  iv.  1868,  p.  204 


Fig.  79. 


Fig.  80. 


The  Tooth  Plate  and  Tooth  extracted  in 
Mr.  Cock's  First  Case  of  CEsophagotomy. 


The  Tooth  Plate  extracted  in  Mr. 
Cock's  Second  Case. 
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Trans.'  vol. 
xviii. 
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Treatmei 
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Attempts 
it ;  body 
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Point  of  Impac- 
tion. 

CEsophagus : 
exact  point  not 
stated. 
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In  oesophagus 
at  lower  part  of 
neck. 

CEsophagus  ; 
lower   part  of 
cervical  portion. 

Lower  part  of 
pharynx. 

Nature  of  Foreign 
Body. 

Portion  of  bone, 
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Probably  a  por- 
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Flaubert, 
'  Gazette  des 
Hopitaux,' 
1857,  No.  88, 
p.  349. 

Demarquay, 
'  Gazette 
hebdom.' 
Not.  1861, 
p.  701. 

Syme,  'Cli- 
nical Sur- 
gery,' Edin. 
1861,  p.  91. 

Cock,  '  Guy's 
Hospital  Ee- 
ports,'  series 
iii.   vol.  iv. 
1858,  p.  217. 

Syme,  '  Clini- 
cal Surgery,' 
1861,  p.  94  ; 
'British  Me- 
dical Journ.' 
1861,  p.  91. 

Perforation 
in  front 
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mach. 
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day. 
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day. 
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teenth day. 
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Cheever, 
Ditto,  ditto. 

Cock,  'Guy's 
Hospital  Ee- 
ports,'  se'ries 
iii.  vol.  xiii. 
p.  1. 

Hitchcock, 
'  Boston  Me- 
dical andSar- 
gical  Journ.' 
July  16,1868. 

Cheever,  op. 
cit.  p.  32. 
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Eecovery  in 
five    weeks ; 
no  adhesions. 

Eecovery  ; 
could  swal- 
low milk  on 
the  fourth 
day,  solids  on 
eighth   day ; 
discharged 
well   on  fif- 
teenth   day  ; 
nopermanent 
alteration  of 
voice. 

Eecovery. 

Eecovery. 

Operation    on  third 
day,  incision  on  left 
side. 

Operation   on  fourth 
day. 

Operation   after  four 
months. 

Operation  after  eight 
months,  left  side. 

Vomiting ;    long  probang 
passed  without  obstruction. 

Eepeated    attempts  with 
probang.  forceps,  &c.  Could 
be  grasped  by  the  forceps, 
but  not  moved. 

Attempts      during  four 
months. 

Various  attempts. 

Just  below  top 
of  sternum.  No 
projection. 

Junction  of  pha- 
rynx and  oeso- 
phagus. 

Apparently  op- 
posite left  side 
of  cricoid. 

Junction  of  pha- 
rynx and  oeso- 
phagus. 

Brass  pin,  one 
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Silver     tooth - 
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jecting rivets 
upon  which  the 
false  teeth  were 
formerly  fixed. 
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a  pin. 
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INJURIES  or  THE  Pharynx  and  Qi^sophagus  peoduced  by 
Concentrated  Acids  and  Caustic  Alkaline  Solutions. 

Concentrated  acids  and  caustic  alkaline  solutions  are  some- 
times swallowed  accidentally,  and  sometimes  with  suicidal 
intent.  The  eflFects  produced  vary  with  the  nature,  quantity, 
and  strength  of  the  fluid  swallowed,  and  also  to  some  extent 
with  the  amount  of  food,  &c.,  in  the  stomach  at  the  time.  If 
the  poison,  whether  acid  or  alkaline,  is  very  concentrated,  and 
taken  in  large  quantity,  more  or  less  complete  destruction  of 
the  mucous  membrane  of  the  pharynx,  oesophagus,  and 
stomach  commonly  results.  The  stomach  (especially  if  empty) 
may  be  perforated,  and  the  neighbouring  parts  seriously  impli- 
cated. In  such  cases  death  usually  ensues  in  from  eighteen  to 
twenty-four  hours  or  less.  If  the  poison  is  more  diluted, 
violent  inflammation  of  the  mucous  membrane  of  the  fauces 
and  oesophagus  is  excited.  Lymj)h  is  effused  on  the  surface, 
and  into  the  submucous  areolar  tissue.  Pain  and  difficulty  in 
deglutition  result.  Ulceration  often  occurs,  and  is  followed 
by  thickening  of  the  walls  of  the  oesophagus,  and  constriction 
of  its  calibre.  In  some  such  cases  slow  recovery  takes  place  ; 
but  much  more  frequently  the  constriction  remains  permanent ; 
and  finally  the  obstruction  becomes  impassable,  and  the  patient 
dies  of  starvation. 

When  one  of  the  concentrated  mineral  acids  is  swallowed,  the 
patient  immediately  sufiers  violent  burning  pain  in  the  fauces, 
oesophagus,  and  stomach.  The  mucous  membrane  of  the  lips 
and  mouth  is  excoriated  or  corroded,  and  appears  whitish  or 
yellowish  in  colour.  Sometimes  it  resembles  soaked  parch- 
ment. In  one  instance  (mentioned  by  Dr.  Taylor)"^  in  which 
sulphuric  acid  had  been  taken,  '  the  appearance  of  the  mouth 
was  as  if  it  had  been  smeared  with  white  paint.'  Thick  ropy 
mucous  stuff,  consisting  of  saliva,  mucus,  and  corroded  mem- 
brane, escapes  from  the  mouth.  Retching  and  vomiting  come 
on  almost  at  once,  and  continiie  incessantly,  or  are  easily 
re-excited  by  attempts  to  swallow,  f    Whatever  is  swallowed 

*  Medical  Jurisprudence,  by  A.  S.  Taylor,  M.D.,  1865,  p.  160. 

t  'In  a  case  of  poisoning  by  sulphnric  acid,  reported  by  Dr.  Geoghegan,  the 
patient  vomited  for  three  or  four  hours.  This  symptom  then  ceased,  and  did 
not  recur,  although  the  woman  did  not  die  until  thirty-four  hours  after  the 
poison  had  been  swallowed.'  Taylor,  op.  cit.  p.  IGO,  and  Medical  Gazette,  vol. 
xlviii.  p.  828. 
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is  immediately  ejected.  The  vomited  matter  is  usually  more 
or  less  viscid,  and  of  a  dark  colfee-gTOund  colour.  There  is 
generally  great  difficulty  in  speaking  and  swallowing,  and 
sometimes  in  breathing,  from  swelling  of  the  mucous  mem- 
brane of  the  fauces  and  larynx.  The  countenance  becomes 
more  or  less  livid,  the  skin  cold  and  clarnmy,  and  the  pulse 
quick,  small,  and  feeble,  or  almost  imperceptible.  There  is 
usually  considerable  thirst ;  the  bowels  are  constipated,  and 
if  any  evacuations  take  place,  they  are  commonly  either  of 
a  dark  brown  or  leaden  colour,  but  in  some  instances  almost 
black  from  an  admixture  of  altered  blood.*  There  is  great 
physical  anxiety  and  distress  ;  but  the  intellectual  faculties,  as 
a  rule,  remain  clear.  Exhaustion  advances  speedily ;  and  death 
often  occurs  very  suddenly. 

After  death,  the  mucous  membrane  of  the  mouth  and  tongue 
is  found  to  be  whitish,  or  yellowish,  and  more  or  less  softened 
and  corroded.  If  nitric  acid  has  been  taken,  the  characteristic 
yellow  staining  to  which  it  gives  rise  may  sometimes  be  recog- 
nised. The  mucous  membrane  of  the  pharynx  and  oesophagus 
is  corroded,  and  of  a  brownish  or  ash-grey  colour ;  sometimes 
it  appears  blackish  and  charred  in  spots  and  patches,  and  under 
such  patches  effused  blood  is  found.  Cases,  however,  have  been 
met  with,  in  which  the  mouth,  throat,  and  gullet  have  escaped 
almost  uninjured.f  The  stomach  is  sometimes  softened  and 
perforated ;  but  if  not,  it  is  generally  collapsed  and  contracted. 
Its  mucous  membrane  is  intensely  inflamed  throughout  or  in 
parts;  and  is  often  covered  by  dark  brown  or  black  pitch-like 
stuff,  which  consists  of  mucus  and  altered  blood.  When  this 
stuff  is  removed,  the  mucous  membrane  may  be  seen  to  be 
traversed  by  blackish  or  dark  crimson  lines  of  inflammation.  J 

If  the  patient  recovers  from  the  immediate  effects  of  the 
injury,  he  is  still  liable  to  suffer  from  various  more  or  less 
remote  effects,  which  may  give  rise  to  prolonged  suffering, 
and  ultimately  prove  fatal.  Among  such  may  especially  be 
mentioned  ulceration  and  constriction  of  the  stomach  with 


*  Taylor,  op.  cit.  p.  160. 

t  See  eases  hj  Dr.  Ogle,  Med.  Times  and  Gazette,  K^n\  21,  1860.  Mr. 
Dickinson,  Lancet,  1853,  p.  502,  cfcc,  quoted  by  Taylor. 

X  For  numerous  illustrative  cases,  see  Taylor,  Med.  Jurisprudettce ;  Taylor 
On  Poisons,  i. ;  Gt/y's  Hotpifal  Reports,  Series  I.  vol.  iv.  p.  10.  p.  297 ;  Series  II. 
vol.  iv.  p.  390;  vol.  v.  p.  167;  vol.  vii.  p.  211;  Series  III.  vol.  v.  p.  134. 
Casper's  Forensic  Medicine  (Sydenham  Society  Translation),  vol.  ii,  p.  75. 
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permanent  impairment  of  its  functional  power,  and  stricture  of 
the  oesophagus. 

Dr.  Wilson  *  has  recorded  an  interesting'  casp,  in  wliicli  death  resulted  fr(nn 
the  effects  of  sulphiuic  acid  swallowed  forty-tive  weeks  and  three  days  pre- 
viousl3\ 

Six  months  after  the  acid  was  swallowed  the  patient  ejected,  during  a  violent 
fit  of  coughinpr,  a  cylindrical  tube  eight  or  nine  inches  in  length.  The  chief 
symptoms  whicli  subsequently  occurred,  and  preceded  death,  were  great  difficulty 
in  swallowing,  pain  extending  from  the  pit  of  the  stomach  to  the  shoulders,  and 
expectoration,  at  intervals  so  copious  that  as  much  as  two  pints  of  frothy  mucus 
were  discharged  in  the  course  of  twenty-four  hours. 

When  a  strong  allcaline  solution  is  swallowed,  the  patient 
experiences  an  acrid  caustic  taste,  followed  by  a  sensation 
of  burning  heat  extending  from  the  throat  to  the  stomach. 
Vomiting  sometimes  occurs,  but  not  always.  The  ejected 
matters  are  generally  of  a  dark  brown  colour,  and  mixed  with 
blood  and  shreds  of  membrane.  The  surface  becomes  cold  and 
clammy,  and  the  pulse  quick  and  feeble.  But  in  some  cases 
intense  heat  of  skin  has  been  noticed. f  There  is  often  more  or 
less  purging,  and  colicky  pain  in  the  abdomen.  '  In  the  course 
of  a  short  time,  the  lips,  tongue,  and  throat  become  swollen,  soft, 
and  red.'  X  Death  may  occur  within  a  few  hours  ;  or  the  im- 
mediate effects  of  the  injury  may  be  recovered  from. 

The  post-mortem  appearances  ordinarily  found  in  cases  in 
which  death  has  speedily  resulted  are  as  follows.  The  mucous 
membrane  of  the  mouth,  pharynx,  and  gullet,  presents  more  or 
less  manifest  indications  of  the  local  action  of  the  caustic. 
Sometimes  it  is  inflamed ;  and  patches  of  a  dark  chocolate  or 
blackish  colour  are  seen :  sometimes  it  is  softened,  and  de- 
tached. The  mucous  membrane  of  the  stomach  is  partially 
inflamed,  and  may  be  eroded  in  places ;  or  it  may  be  puckered 
and  blackened. 

In  the  case  of  a  child,  a  year  and  a  half  old,  who  died  in  Guy's  Hospital 
twelve  hours  after  having  swallowed  a  mouthful  of  soap-lees,  the  following 
appearances  were  found. §  '  The  mouth  and  tongue  were  slightly  excoriated 
and  of  a  light  brown  coloui*.  The  mucous  membrane  of  the  fauces,  tonsils,  and 
pharynx,  had  a  slightly  swollen  appearance,  and  was  of  a  similar  yellowish 
brown  hue.    The  whole  of  the  oesophagus  was  in  a  somewhat  similar  condition, 


*  Medico- Chirurg.  Tratis.  vol.  xxi. 

t  This  symptom  was  especially  observed  in  the  case  of  the  child  whose 
symptoms  are  detailed  in  the  text.  See  Gvt/'s  Jiospitul  Mvpurts,  3rd  Series, 
vol.  V.  p.  1.33. 

X  Taylor,  op.  cit.  p.  181. 

§  Guy's  Hospital  Reports,  3rd  Series,  vol.  v.  p.  133. 
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the  mucous  membrane  having  a  brownish  colour,  particularly  along  the  rug;e. 
The  membrane  was  changed  in  character  by  the  alkali,  but  nowhere  destroyed. 
The  greatest  pernicious  eflect  had  been  produced  at  the  very  extremity  of  the 
oesophagus,  where  the  interior  was  of  a  dark  brown  colour;  this  terminated  at  a 
definite  line,  the  mucous  membrane  of  the  stomach  immediately  below  being 
quite  unaflected  ....  Near  the  pyloric  end  of  the  stomach,  there  were  a  few 
rugae  of  a  very  dark  brown  colour,  produced,  no  doubt,  by  the  action  of  the  alkali. 
The  mucous  membrane  thus  altered  was  not  at  all  soft ;  nor  could  it  be  stripped 
off,  but  on  the  contrary  was  hard  and  had  a  horny  feel  ....  The  laiynx  was 
almost  closed  above  by  the  greatly  swollen  epiglottis.  Upon  raising  the  epi- 
glottis^ and  looking  into  the  larynx,  the  passage  was  seen  to  be  quite  free,  the 
vocal  cords  not  having  been  touched.' 

The  following  case,  recorded  by  Dr.  Barclay,*  furnishes  a  good  illustration 
of  the  after  effects  that  may  result  from  swallowing  a  strong  alkaline  solution. 

A  woman,  aged  forty-four,  was  admitted  into  St.  George's  Hospital  cm 
May  2,  18o-3,  about  six  hours  and  a  half  after  having  swallowed  a  quantity  of 
'  American  potash  ' — probably  a  saturated  solution  of  carbonate  of  potash.  She 
had  vomited  directly  after  taking  it.  The  mouth  and  fauces  were  much  cor- 
roded. 

On  inti'oducing  the  tube  of  the  stomach-pump  some  shreds  of  softened  mucous 
membrane  clung  to  it.  There  was  great  pain  in  the  fauces,  oesophagus,  and  at 
the  epigastrium,  but  no  tenderness  on  pressure.  There  was  a  little  vomiting- 
two  days  after  admission.  Deglutition  was  difficult;  and  pain  was  felt  after  tlie 
passage  of  food  into  the  stomach.  At  the  beginning  of  June,  there  was  frequent 
vomiting,  pain  in  the  abdomen,  tenderness  on  pressure,  and  constipation.  After 
a  time  nothing  could  be  retained  in  the  stomach ;  food  and  medicine  caused 
much  pain,  and  were  soon  rejected.  The  patient,  during  a  short  period  before 
death,  was  sustained  by  nutritive  enemata.  She  died  of  inanition,  July  8, 
about  two  months  after  having  taken  the  alkali.  On  inspection,  there  were 
found  at  the  upper  part  of  the  oesophagus,  opposite  the  cricoid  cartilage,  three 
dense  cicatrised  bands,  apparently  the  results  of  previous  ulceration.  The  lower 
part  of  the  oesophagus  was  much  contracted,  the  lining  membrane  being  entirely 
destroyed,  and  the  muscular  coat  exposed.  The  external  coats  were  much 
thickened.  The  cardiac  orifice  of  the  stomach,  where  the  ulceration  ceased, 
was  so  much  contracted  as  hardly  to  admit  a  director.  At  the  pyloric  end  the 
mucous  lining  presented  a  large  and  dense  cicatrix,  which  obstructed  all  com- 
munication with  the  duodenum,  excepting  through  an  orifice  no  larger  than 
would  admit  a  probe.  The  intervening  portion  of  the  stomach  was  healthy — 
as  were  also  the  small  and  large  intestines. 

Dr.  Basham  t  has  recorded  a  case  in  which  the  fatal  result  was  still  more 
remote.  The  patient  accidentally  swallowed  some  soap-lees.  The  first  symp- 
toms of  irritation  and  inflammation  subsided.  Within  a  few  weeks  there  was 
some  slight  difficulty  in  swallowing ;  but  it  was  not  until  eleven  months  after- 
wards that  the  dysphagia  became  very  severe.  Death  did  not  occur  until  two 
years  and  three  months  after  the  accident.  There  was  very  tight  stricture  of  the 
oesophagus.    The  stomach  was  unaffected. 

*  Medical  Times  and  Gazette,  1853,  p.  554. 

t  Lancet,  March  2,  1850.  Med.-Chir.  Trans,  vol.  xxxiii.  In  this  paper 
short  records  are  quoted  of  cases  under  Sir  C.  Bell,  Mr.  Cumin,  and  Mr. 
Dewar. 
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Strong  solutions  of  ammonia  wlien  swallowed,  produce  effects 
very  similar  to  those  caused  by  solutions  of  potash  and  soda ; 
but  the  sense  of  heat  and  the  burning  pain  are  more  intense  in 
the  former  than  in  the  latter  case.  Ammoniacal  solutions, 
furthermore,  are  especially  liable,  from  the  volatility  of  the 
gas,  to  affect  the  respiratory  organs.  In  some  cases  it  may  be 
difficult  to  decide  whether  death  has  resulted  from  suffocation, 
from  shock,  or  from  the  immediate  effects  of  damage  to  the 
mucous  membrane  of  the  alimentary  canal. 

Cliristison  refers  to  a  case  in  which  a  strong  dose  of  solution  of  ammonia 
caused  death  by  suffocation  in  four  minutes.  In  another  instance  a  man  suddenly 
swallowed  a  drachm  and  a  half  of  liquor  ammonia.  He  fell  instantly  to  the 
ground,  and  soon  died,  after  suffering  the  most  excruciating  pain.*  In  a  case 
that  came  under  the  observation  of  Mr.  Hilton,+  a  gentleman  swallowed  aquiin- 
tity  of  strong  solution  of  ammonia  in  mistake  for  sal  volatile.  The  mucous 
membrane  of  the  mouth  and  throat  was  corroded  and  dissolved.  The  difficulty 
of  breathing  was  very  great.  Death  occurred  on  the  third  day.  On  post- 
mortem examination  the  mucous  membrane  of  the  gullet  was  found  to  be 
softened,  and  at  the  lower  part  near  the  junction  with  the  stomach  was  com- 
pletely dissolved  and  destroyed.  There  was  an  aperture  in  the  anterior  wall  of 
the  stomach  through  which  the  contents  had  escaped.  The  mucous  membrane 
presented  a  blackened  and  congested  appearance,  resembling  that  produced  by 
sulphuric  or  oxalic  acid.  The  immediate  cause  of  death  was  believed  to  have 
been  obstruction  of  the  air  tubes  resulting  from  inflammation.  '  The  lining 
membrane  of  the  air  passages  was  softened  and  covered  with  layers  of  false 
membrane,  and  the  larger  bronchi  were  completely  obstructed  by  casts.' 

The  following  case  illustrates  the  more  remote  effects  of  swallowing  a  strong 
ammoniacal  solution. 

A  female,  aged  nineteen,  was  admitted  into  St.  George's  Hospital  on  Sep- 
tember 2,  185-3,  who,  eight  weeks  previously,  while  in  an  unconscious  state, 
had  been  made  to  swallow  a  quantity  of  hartshorn.  She  immediately  felt 
severe  pain  in  the  stomach,  and  in  an  hour  or  two  became  sick  and  vomited 
some  blood.  Hasmatemesis  continued  during  three  days.  From  the  first  there 
was  great  irritability  of  stomach,  and  constant  rejection  of  food.  The  bowels 
were  constipated.  There  was  great  emaciation  and  loss  of  strength.  Death 
fi  om  starvation  occurred  three  months  after  the  poison  was  swallowed.  On  in- 
spection, the  oesophagus  was  found  to  be  healthy,  excepting  at  the  cardiac  orifice, 
which  was  slightly  contracted.  On  the  posterior  wall  of  the  stomach,  was  a 
dense  cicatrix  of  the  size  of  half-a-crown,  and  from  its  margins  fibrous  bands 
diverged  in  various  directions.  The  pyloric  orifice  was  contracted  to  the  size  of 
a  crowquill.    The  other  parts  of  the  intestinal  canal  were  healthy. 

Treatment. — The  poison,  whether  acid  or  alkaline,  should  be 
neutralised,  and  its  immediate  effects  obviated,  as  speedily  and 
as  completely  as  possible,  by  aid  of  the  stomach  pump.    A  large 

*  Journal  de  Chimin  medicale,  1845,  p.  531. 

t  Described  in  detail  by  Taylor,  op.  cit.  p.  183. 
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quantity  of  water,  or  other  dihient,  as  milk,  thin  gruel  or  barley- 
water,  should  be  introduced  into  the  stomach,  and  then  pumped 
out.  If  acid  has  been  taken,  carbonate  of  soda,  or  magnesia 
should  be  mixed  with  the  diluent  in  considerable  proportion. 
Chalk  and  whiting,  or  the  scrapings  from  a  whitewashed 
wall  or  ceiling  are  materials  commonly  at  hand;  and  in  many 
cases  they  are  very  appropriate.  But  if  sulphuric  acid  has  been 
taken,  it  must  be  recollected  that  lime  compounds  will  form 
sulphate  of  lime,  which  from  its  rapid  absorption  of  water  may 
give  rise  to  some  difficulty,  unless  a  large  quantity  of  diluent  is 
used,  and  the  pumping  out  is  rapidly  accomplished.  In  some 
instances  a  solution  of  soap  has  been  advantageously  used  If 
alkali  ha  s  been  taken,  vinegar  or  some  other  vegetable  acid,  if 
at  hand,  should  be  mixed  with  the  diluent;  or  oil  may  be 
administered. 

In  many  cases  stains  about  the  mouth,  or  on  the  clothes, 
indicate  the  nature  of  the  poison  that  has  been  taken.  Some- 
times the  patient  is  able  and  willing  to  give  information.  But 
if  neither  indication  nor  information  is  afforded  it  is  better 
to  introduce  the  diluent  at  once,  and  to  ascertain,  by  pumping 
out  some  of  the  contents  of  the  stomach,  what  neutralising 
agent  is  required.  The  whole  length  of  the  oesophagus  should 
be  carefully  washed. 

When  the  stomach  has  been  completely  cleared  of  the  poison, 
means  should  be  adopted  to  allay  the  sufferings  of  the  patient, 
and  to  prevent  as  far  as  possible  the  supervention  of  dangerous 
inflammation.  Opium  may  be  administered  in  the  form  of 
suppository ;  or  morphia  may  be  given  subcutaneously.  Hot 
anodyne  and  counter-irritant  fomentations  may  be  applied  over 
the  stomach  ;  and,  somewhat  later,  leeches  may  be  of  ser- 
vice. Food  should  be  given  very  sparingly,  or  not  at  all,  for 
some  short  time.  The  more  perfectly  at  rest  the  injured  parts 
are  kept,  the  better.  Demulcent  drinks,  as  milk,  barley-water, 
&c.,  may  be  supplied  to  allay  the  thirst  so  often  experienced. 
Nutrient  enemata,  with  opium,  may  be  advantageously  given. 

When  the  first  inflammatory  symptoms  have  subsided,  an 
oesophageal  bougie  should  be  passed,  even  before  symptoms  of 
dysphagia  appear.  The  use  of  the  bougie  should  be  continued 
daily  during  a  considerable  period.  If  the  quantity  and 
strength  of  the  poison  swallowed,  and  the  symptoms  that  have 
arisen,  render  it  probable  that  the  oesophagus  has  been  severely 
injured,  it  is  desirable  to  pass  the  bougie  at  intervals,  long 
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after  there  is  any  apparent  necessity.  In  sucli  cases  experi- 
ence shows  that  stricture  of  the  cesophagus  is  almost  certain 
to  occur,  sooner  or  later,  however  slowly  and  insidiously  it  may 
come  on. 

If  the  occurrence  of  stricture  has  not  been  prevented,  it  is 
of  the  greatest  importance  to  recognise  its  existence  at  the 
earliest  possible  period,  and  to  adopt  proper  treatment  without 
delay. 

If  recognised  early,  strictures  of  the  oesophagus  resulting 
from  the  injuries  under  discussion  may  generally  be  dilated  by 
the  passage  of  bougies.  The  bougie  should  be  shortly  conical 
at  the  extremity.  It  should  be  passed  with  caution  into  the 
stricture,  and  retained  there  for  ten  minutes  or  a  quarter  of  an 
hour  at  a  time,  or  even  longer  if  it  can  be  borne.  Or  a  small 
cylindrical  bougie  may  be  passed,  if  possible,  through  the  stric- 
ture, and  similarly  retained.  The  introduction  of  the  bougie 
must  be  repeated  daily. 

Great  perseverance  and  patience  are  requisite.  Mr.  Cumin  *  records  a  case 
in  which  stricture  of  the  oesophagus  resulted  from  the  effects  of  '  American 
potash,'  swallowed  by  niistahe.  The  passage  of  bougies  ultimately  proved  very 
successful.  But  unremitting  attention  was  requisite  during  ten  months  before 
normal  deglutition  was  restored.  Mr.  Hutchinson  f  relates  a  case  under  the 
care  of  himself  and  Mr.  Mead  of  Hackney,  in  which  a  satisfactory,  though  per- 
haps less  completely  successful  result  was  obtained  in  a  much  shorter  time.  The 
patient  had  accidentally  swallowed  some  caustic  potash  three  months  previously. 
The  symptoms  of  contracting  stricture  of  the  oesophagus  steadily  developed 
tliemselves.  When  seen  by  Mr.  Hutchinson,  the  patient  seemed  rapidly  sinking. 
She  had  swallowed  nothing  for  several  days.  Attempts  were  made  to  pass 
bougies  of  various  sizes,  under  chloroform.  The  upper  of  two  strictures  which 
existed  was  passed  by  a  large  bougie ;  but  a  No.  8  catheter  would  not  even  enter 
the  lower  one.  The  next  day,  however,  the  patient  was  able  to  swallow  a  little 
fluid  nourishment.  Ten  days  later,  the  end  of  a  No.  6  urethral  bougie  was  passed 
Well  into  the  stricture,  but  not  through  it.  During  the  week  following  food 
was  taken  fairly,  and  the  patient  improved  in  condition.  The  improvement 
continued.  A  year  subsequently  the  stricture  still  existed,  and  .solids  could 
only  be  swallowed  when  carefully  minced ;  but  the  patient  was  in  better  health 
than  she  had  been  for  years.  J 

Such  cases  may  well  serve  to  encourage  the  surgeon  in  the 
persevering  use  of  bougies. 


*  See  Dr.  Basham's  paper,  Med.-Chir.  Trans,  vol.  xxxiii. 
t  London  Hospital  Reports,  vol.  iv.  p.  56. 

X  Mr.  Mead  kindly  informs  me  that  the  p.atient  is  still  in  excellent  health, 
and  able  to  swallow  fluids  and  minced  meat  with  care.  More  than  two  years 
have  elapsed  since  she  was  under  treatment. 
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In  some  instances  it  would  appear  that  tlie  administration  of 
mercury  and  chalk  combined  with  Dover's  Powder  ha,s  been 
beneficial. 

Gastrotomy. — It  sometimes  happens,  either  in  consequence  of 
the  age  or  condition  of  the  patient,  or  of  the  extent  or  imper- 
meability of  the  stricture,  that  all  attempts  at  dilatation  by 
bougies  are  in  vain.  In  such  case  the  patient  must  inevitably 
die  of  starvation  unless  an  artificial  way  into  the  stomach  can 
be  established. 

ISTow  it  has  been  abundantly  proved  by  operations  for  the 
removal  of  foreign  bodies  that  the  stomach  may  be  opened  with 
comparative  impunity.*  Numerous  cases  are  on  record  in 
which  wounds  implicating  the  stomach  have  been  followed  by 
permanent  fistulse.  And  further,  no  difficulty  has  been  experi- 
enced in  establishing  fistulous  openings  into  the  stomachs  of 
healthy  animals  for  purposes  of  physiological  research.  The 
consideration  of  these  and  such  like  facts  has  suggested,  and 
would  seem  to  justify,  the  attempt  to  make  a  new  way  into  the 
stomach  in  any  case  in  which  the  oesophagus  is  absolutely  and 
permanently  obstructed,  whether  by  the  effects  of  injury,  or  as 
the  result  of  disease. 

Sedillot  of  Strasburgjt  appears  to  have  been  the  first  to  perform  the  operation 
of  gastrotomy  (or,  as  he  terms  it,  ffastro-stomi/),  on  account  of  stricture  of  the 
oesophagus.  Some  years  later,  but  without  any  knowledge  of  Sedillot's  attempts, 
Dr.  Habershou  suggested,  and  Mr.  Cooper  Forster  performed  the  operation  for 
the  first  time  in  this  country. f 

About  a  year  subsequently,  Mr.  Cooper  Forster  performed  the  operation  in  a 
second  case,  the  particulars  of  which  are  especially  deserving  of  quotation  in 
these  pages.  The  patient,  a  child  four  years  and  four  months  old,  was  admitted 
into  Guy's  Hospital,  under  the  care  of  Dr.  Addison,  on  February  2,  1859. 
Seventeen  weeks  previously  he  had  swallowed  some  corrosive  poison,  supposed 
to  be  a  solution  of  potash.  Violent  vomiting  immediately  occurred  ;  and  either 
at  the  time,  or  at  a  subsequent  period,  the  vomited  matter  contained  two  or  three 
teaspoonfuls  of  blood.  Fifteen  weeks  after  the  accident  marked  dysphagia 
came  on,  and  gradually  increased  in  severity.  On  admission  there  was  pain  in 
the  throat  and  epigastrium.  The  child  was  much  emaciated.  He  had  swallowed 
some  beef  tea  two  days  previously,  but  nothing  since.  Injections  of  beef  tea 
and  wine  were  administered  every  four  hours,  and  half  a  grain  of  calomel  was 
given  twice  a  day.  During  a  fortnight  or  so  improvement  appeared  to  take  place. 

*  See  Table  of  Cases,  p.  549. 

t  See  the  very  elaborate  and  interesting  chapter  on  the  subject  in  Sedillot's 
Contributions  a  la  Chirurgie,  18G8,  vol.  ii. 
X  Gwjs  Hospital  Rcpmis,  3rd  Series,  vol.  iv.  pp  ]  -18. 
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But  after  a  time  the  difficulty  of  swallowing  again  increased.  On  March  12, 
he  was  very  much  exhausted,  and  seemed  to  be  sinking  fast.  He  had  not 
swallowed  anything  for  two  days.  The  next  day  gastrotomy  was  performed, 
under  chloroform.  Food  was  administered  at  frequent  intervals  through  a  tube 
passed  into  the  stomach  through  the  opening.  The  child  seemed  very  comfort- 
able, and  enjoyed  being  fed.  On  the  morning  of  the  fourth  day  after  the  opera- 
tion he  suddenly  complained  of  great  pain  over  the  abdomen :  he  became 
collapsed  and  cold,  the  eyes  were  sunken,  and  the  pulse  was  almost  impercep- 
tible. He  quickly  sank  into  a  comatose  state,  and  died.  On  post-mortem  exa- 
mination, it  was  found  that  a  large  part  of  the  oesophagus  had  been  aifected. 
The  middle  two  fourths  were  constricted  by  thickening  and  induration  of  the 
submucous  tissue ;  and  a  small  sloughy  spot  existed  at  the  commencement  of  the 
strictured  part  of  the  tube.  The  wound  in  the  abdominal  parietes  had  begun  to 
slough,  and  the  stitches  were  loosened.  Recent  general  peritonitis  had  resulted 
from  escape  of  some  of  the  contents  of  the  stomach  into  the  cavity.  The  mucous 
membrane  of  the  stomach  was  healthy,  but  was  dark  in  colour  round  the 
opening.* 

Before  gastrotomy  is  attempted,  care  should  be  taken  to 
ascertain  that  the  stomach  itself  is  comparatively  healthy, 
and  that  all  serious  disease  or  constriction  is  confined  to  the 
gullet. 

Method  of  operation. — The  operation  is  performed  in  the 
following  manner.  Chloroform  may  be  administered  or  not, 
according  to  circumstances.  It  should  be  given  unless  the 
patient  can  be  relied  on  to  remain  perfectly  still.  Experience 
shows  that  troublesome  vomiting  is  not  so  commonly  pro- 
duced as  might  be  anticipated.  The  patient  lies  flat  on  his 
back  in  bed.  The  surgeon,  standing  on  his  right  side,  makes 
a  perpendicular  incision  three  or  four  inches  in  length  through 
the  integuments  over  the  upper  part  of  the  left  linea  semi- 
lunaris. The  aponeuroses  of  the  abdominal  muscles,  and  the 
transversalis  fascia  are  then  divided  on  a  director  to  a  corre- 
sponding extent.  The  outer  border  of  the  rectus  muscle  may 
or  may  not  be  seen. 

The  peritonseum  is  next  opened,  and  the  anterior  wall  of  the 
stomach,  which  may  be  readily  recognised,  is  brought  into 
view.  Or  the  great  omentum  may  be  seen  lying  in  front  of  the 
intestines.  In  the  latter  case,  gentle  traction  upon  the  omen- 
tum, and  upward  extension  of  the  wound,  may  be  requisite. 
The  anterior  wall  of  the  stomach  is  then  drawn  well  forwards 
into  the  wound,  by  means  of  strong  ligature  silks  passed  through 
it,  or  by  sharp  hooks.    An  opening  an  inch  in  length  is  next 


*  Giti/'s  Ilosjntal  Eeports,  -Ord  Series,  vol.  v.  p.  1  et  seq. 
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made  into  the  stomacli  midway  between  the  greater  and  lesser 
curvatures,  and  as  near  the  cardiac  end  as  practicable.  The 
opening  should  be  perpendicular  in  direction.  Care  must  be 
taken  that  none  of  the  contents  of  the  stomach  escape  into  the 
peritoneal  cavity.  Lastly,  the  margins  of  the  aperture  are 
carefully  sewed  to  the  edges  of  the  openifig  through  the  ab- 
dominal parietes  by  several  stitches,  or  by  an  uninterrupted 
suture.  It  is  very  important  to  adapt  accurately  the  cut  edges 
of  the  mucous  membrane  to  those  of  the  skin.  At  least  a 
third,  or  even  half  an  inch,  of  the  stomach-wall  should  be 
included  in  the  sutures.  The  portions  of  the  external  wound 
above  and  below  the  part  occupied  by  the  stomach  are  closed  b}' 
sutures.  There  is  little  or  no  difficulty  in  the  accomplishment 
of  the  operation,  and  no  immediate  risk  is  encountered.  Such 
is  an  outline  of  the  method  practised  by  Cooper  Forster,  and 
adopted  by  Sydney  Jones,  Curling,  and  myself.  Sedillot*  re- 
commends a  crucial  incision  through  the  upper  part  of  the  left 
rectus  muscle.  But  this  method  does  not  appear  to  possess 
any  special  advantages,  and  it  is  open  to  several  obvious 
objections. 

After  the  operation,  the  patient  may  be  fed  at  such  periods 
as  may  seem  desirable  through  a  tube  introduced  into  the 
stomach ;  or  by  means  of  a  spoon,  or  some  such  instrument, 
nourishment  may  be  poured  in  little  by  little.  It  would  prc)- 
bably  be  better  if  the  patient  could  be  supported  entirely  by 
enemata  for  some  days,  so  as  to  avoid  disturbing  the  edges  of 
the  wound,  and  interfering  with  adhesion.  Strips  of  oiled  lint 
may  be  placed  round  the  wound,  and  warm  fomentations  applied 
over  the  abdomen.  Mr.  Hutchinson  f  suggests  that  a  large 
silver  tube  should  be  retained  in  the  opening,  and  ice-bladders 
kept  on  the  abdomen. 

Gastrotomy  on  account  of  obstruction  of  the  oesophagus,  has  been  performed 
in  nine  cases,  all  of  which  have  terminated  fatally.  Sedillot,  Cooper  Forster, 
and  Sydney  Jones,  have  each  operated  in  two  cases,  and  Fenger  (of  Copenhagen), 
Curling,  and  myself,  in  one  case  each.  The  particulars  of  these  cases  are  sum- 
marised in  the  appended  Table. 


*  Op.  cit.  t  London  Ho^j^ital  Reports,  vol.  iv.  p.  58. 
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It  is  doubtful  whether  life  was  prolonged  by  the  operation  in 
any  of  the  cases  of  gastrotomy  performed  on  account  of  disease  ; 
but  in  several  the  most  manifest  comfort  and  relief  were 
obtained. 

In  every  case,  so  far  as  I  may  venture  to  express  an  opinion, 
and  notably  in  the  case  under  my  own  care,  the  operation  was 
performed  too  late,  and  the  powers  of  the  patient  were  too  far 
exhausted,  to  afford  a  fair  chance  of  success.* 

The  experience  hitherto  acquired  serves,  however,  to  show 
that  the  stomach  can  be  reached,  opened,  and  attached  to  the 
abdominal  walls  without  difficulty,  and  that  the  operation 
itself  is  not  attended  by  any  immediate  danger.  Further 
experience,  obtained  under  more  favourable  conditions,  may 
not  improbably  prove  more  encouraging.  It  cannot  be  re- 
garded otherwise  than  as  an  opprobrium  of  surgery,  that 
hopeless  starvation  should  be  accepted  as  the  inevitable  issue 
of  simple  constriction  of  the  gullet. 


In  preparing  the  preceding  pages  free  use  has  been  made  of 
the  original  article  by  the  late  Mr.  Henry  Gray,  the  general 
arrangement  of  which  has  been  preserved.  But  the  whole 
article  has  been  re-written,  and  very  many  and  copious  addi- 
tions have  been  made. 


*  See  paper  by  tbe  writer  in  Gi(ys  Ho^ntul  Reports,  3rd  Series,  vol.  xiv. 
p.  195. 

ARTHUR  E.  DURHAM. 


INJURIES  OF  THE  CHEST. 


FROM  time  immemorial  these  injuries  have  been  described 
under  two  distinct  heads,  viz.  those  affecting  the  parietes, 
and  those  involving  the  contents,  the  pleura  constituting  the 
limit.  Although  the  distinction  is  merely  artificial,  still,  for 
practical  purposes,  we  may  adopt  it  on  the  present  occasion. 
But  before  proceeding  with  our  inquiries,  let  us  invite  the 
serious  attention  of  the  surgeon  to  the  very  great  importance  of 
an  accurate  knowledge  of  the  anatomy  of  the  parietes  of  the 
chest,  and  the  organs  contained  therein  ;  for  no  one  can  possibly 
undertake  to  make  any  satisfactory  diagnosis  or  prognosis 
unless  he  be  well  acquainted  with  the  fabric  of  the  walls,  and 
with  the  relative  position  and  adaptation  of  the  contents,  as 
also  with  the  varied  phenomena  of  inspiration  and  expiration — 
not  forgetting  the  actual  position  of  the  diaphragm  and  its  ex- 
tensive encroachment  within  the  domains  of  the  chest,  carrying 
along  with  it,  as  it  does,  many  of  the  important  abdominal 
viscera,  such  as  the  liver,  stomach,  &c.,  which  lie  under  its 
expanded  and  protective  walls.  Moreover,  the  surgeon  should 
be  thoroughly  able  to  appreciate  and  detect  all  normal  sounds  of 
the  lungs  emitted  through  the  parietes,  by  the  aid  of  percussion 
and  auscultation,  as  well  as  the  natural  sounds  of  the  heart  and 
its  valves :  for  without  this  knowledge  he  could  not  possibly 
undertake  to  interpret  the  abnormal  signs  and  sounds  conse- 
quent upon  disease  and  injury,  such  as  the  crepitation  of  fracture 
and  that  of  pneumonia — the  dulness  on  percussion,  and  absence 
of  respiratory  murmur  in  effusions  into  the  pleura  and  pericar- 
dium— the  rubbing  sounds  of  pleui-isy  and  pericarditis,  &c. 

The  arrangement  of  our  subject  will  be  as  follows :  firstly, 
wounds  and  injuries  of  the  surface  and  parietes  of  the  chest, 
usually  denominated  non-penetrating  wounds  ;  and  this  section 
will  include  fracture  of  the  ribs,  and  contusion:  secondly, 
wounds  and  injuries  of  the  interior  and  the  contents,  called 
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penetrating  wounds ;  and  to  this  section  will  be  added  the  rare 
complication  of  injured  viscera  from  contusion,  unaccompanied 
by  external  breach  of  surface. 

I.  Injuries  and  Wounds  op  the  Paeietes. 

In  considering  these  lesions,  we  must  bear  in  mind  that  the 
wall  of  the  chest  is  built  up  of  twelve  pairs  of  more  or  less 
movable,  semicircular  hoops  of  bone,  the  ribs,  which  are  attached 
to  the  spine  behind  by  strong  inextensible  ligaments,  and  in 
front  connected  by  means  of  elastic  solid  substances,  the  costal 
cartilages,  to  a  central  shield  of  spongy  bone,  the  sternum ; — 
that  these  cartilages  often  become  ossified,  in  advanced  age  ; — 
that  between  the  ribs  there  are  spaces  filled  up  by  muscles  ; 
and  that  there  is  an  artery,  vein,  and  nerve,  running  close  along 
and  under  cover  of  the  lower  border  of  each  rib,  in  the  upper 
part  of  each  intercostal  space  ; — that  the  chest  is  further  pro- 
tected on  its  surface  by  the  large  and  powerful  muscles  which 
attach  the  upper  extremity  to  the  ti-unk ; — and  lastly,  that, 
from  its  exposed  position,  additional  security  is  obtained  by  the 
scapulae  and  vertebral  column  behind,  by  the  protective  position 
of  the  arms  depending  on  either  side,  by  the  clavicle,  and  by 
the  almost  instinctive  movements  of  the  upper  extremity  in 
warding  off  injury  in  front. 

Contusions  of  the  surface  of  the  chest  may  be  of  a  simple, 
uncomplicated  character,  resembling  the  ordinary  forms  of 
contusion,  which  have  been  already  described  in  the  preceding 
volume ;  but  they  may  also  be  attended  with  lesions  to  struc- 
tures peculiar  to  this  region,  and  these  will  require  special  notice. 
Thus,  contusions  may  be  complicated  with  rupture  of  the  super- 
ficial and  thoracic  vessels,  which  are  of  considerable  size,  and 
pour  out  blood  freely.  This  effusion  of  blood  may  be  confined 
merely  to  a  certain  space  ;  but  at  other  times  it  may  be  so  very 
extensive,  and  so  rapid,  as  to  excite  alarm  lest  the  main  trunk 
has  given  way.  When  seen  several  days  after  the  injury,  it  is 
liable  to  be  mistaken  for  acute  suppuration  ;  but  the  diagnosis 
will  be  based  upon  the  sudden  and  rapid  appearance  of  the 
swelling  after  the  receipt  pf  the  blow,  the  soft  and  fluctuating 
condition  of  the  enlargement,  the  absence  of  discoloration  of  the 
skin  in  the  first  instance,  and  the  absence  of  any  inflammatory 
action  afterwards.    Sometimes  the  effusion  may  continue  so  as 
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to  cause  tension  by  over-accumulation,  but,  generally  speaking, 
these  cases  are  hj  no  means  serious,  provided  they  be  not  med- 
dled vpith ;  and  there  are  many  instances  recox-ded  where  the 
whole  of  the  front  of  the  chest  on  one  side  has  been  bathed  in 
an  extensive  effusion  of  blood,  and  which  have  yet  done  well, 
without  causing  any  bad  results.  The  treatment,  therefore, 
will  consist  in  endeavouring,  firstly,  to  arrest  any  further  effu- 
sion of  blood,  thus  favouring  coagulation,  by  cold  applications 
and  the  use  of  evaporating  and  saturnine  lotions  ;  and,  secondly, 
to  promote  the  absorption  of  the  extravasated  blood,  when 
nature's  efforts  are  sluggish  and  tedious,  by  the  application  of 
stimulating  embrocations,  care  being  taken  not  to  carry  this  to 
so  great  an  extent  as  to  excite  inflammation. 

Sometimes  contusions  are  complicated  with  rupture  of  some 
fibres  of  powerful  muscles,  such  as  the  pectoral ;  these  acci- 
dents, however,  are  not  very  frequently  met  with  in  civil  prac- 
tice, but  are  by  no  means  uncommon  in  military  experience 
from  the  effects  of  spent  balls,  &c.  Rupture  of  a  muscle  has 
been  likewise  observed  in  cases  where  the  individual  has  fallen 
across  a  projecting  body,  or  whilst  falling  from  a  height  has 
grasped  a  fixed  body  during  his  descent.  The  accident  is  at 
once  recognised  by  the  total  or  partial  loss  of  the  use  of  the 
muscle  thus  injured,  and  by  the  sensible  gap  existing  between 
the  torn  fibres.  The  treatment  consists  in  the  relaxation  of  the 
muscle  and  careful  approximation  of  the  ruptured  ends  by 
position ;  and  this  is  to  be  maintained,  if  necessary,  by  means 
of  bandages. 

Contusions,  complicated  with,  fracture  of  the  ribs,  are  injuries 
of  very  frequent,  almost  daily,  occurrence,  and  this  must  be  the 
case  when  they  form  one-ninth  or  one-tenth  part  of  all  frac- 
tures ;  thus,  of  2,275  fractures  admitted  into  Guy's  Hospital 
during  a  given  period,  there  were  222  fractures  of  the  ribs, 
exclusive  of  a  large  number  of  other  cases  of  such  injury,  treated 
as  out-patients  ;  and  of  2,358  fractures  admitted  into  the  Hotel 
Dieu  at  Paris,  there  were  263  fractures  of  the  ribs.  Both  sexes 
are  liable,  but  not  equally  so,  for  females  are  less  exposed  to 
injury  and  accident;  thus,  of  161  observations  at  Guy's,  25 
were  females,  being  a  little  more  than  a  sixth ;  and  of  263  ob- 
servations at  Hotel  Dieu,  48  only  were  females,  being  nearly  a 
fifth.  With  regard  to  the  age,  the  accident  is  found  rarely  to 
occur  in  the  young,  in  consequence  of  the  great  elasticity  of 
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tlie  structures ;  it  is  more  frequently  met  with  in  elderly- 
people,  when  the  ribs  have  become  more  firm  and  the  costal 
cartilages  more  dense,  rendering  them  less  capable  of  resisting 
shock,  in  consequence  of  some  loss  of  elasticity.  Of  161  cases 
admitted  into  Guy's  Hospital,  9  were  under  15  years  of  age,  the 
youngest  being  but  2  years  old  ;  26  between  the  ages  of  15  and 
30,  78  between  30  and  50  years,  and  48  above  50  years  old,  of 
whom  upwards  of  4  were  over  70  : — thus,  under  30  years  of 
age  there  were  35  cases,  and  over  30  and  upwards  no  less  than 
126  cases. 

The  causes  must  for  the  most  part  be  referred  to  external  in- 
jury, such  as  blows,  falls,  the  passage  of  wheels  over  the  chest, 
pressure  between  two  opposing  forces,  &c.  &c. ;  but  in  some 
very  rare  instances  the  ribs  have  been  proved  to  be  fractured 
from  internal  causes,  viz.  during  the  severe  efforts  of  coughing. 
In  these  latter  instances,  the  ribs  have  generally  been  found  in 
some  morbid  condition ;  and  Malgaigne  has  collected  8  such 
cases,  4  of  which  occurred  in  males  and  4  in  females ;  their 
ages  were  noticed  in  6  cases — 5  from  the  age  of  47  to  63,  and 
1  in  a  young  man — the  ribs  had  given  way  at  the  anterior 
part,  near  the  cartilages.  M.  Malgaigne  remarks,  that  probably 
the  ribs  had  undergone  atrophic  thinning,  and  that  the  frac- 
tures were  the  result  of  muscular  efforts. 

Eespecting  the  condition  of  the  fracture,  the  ribs  may  be 
broken  in  one  of  two  ways :  either  at  the  seat  of  injury,  by  a 
forcible  blow  or  fall  on  some  projecting  body,  constituting  what 
are  termed  direct  fractures,  and  in  such  cases  one  or  tv/o  ribs 
only  are  found  involved,  with  the  broken  ends  often  driven 
inwards ;  or,  secondly,  the  fracture  may  take  place  at  some 
distance  from  the  site  of  the  external  violence,  hence  called 
indirect  fractures ;  here  the  ribs  generally  give  way  about  their 
middle,  or  most  convex  part,  at  the  point  intermediate  between 
the  two  opposing  forces,  as  for  instance  in  those  cases  where 
the  chest  is  squeezed  against  a  wall  or  a  post,  or  where  the 
wheel  of  a  cart  or  vehicle  passes  over  the  chest :  in  such  frac- 
tures, three  or  more  ribs  are  involved,  and  the  fractured  ends 
are  often  driven  outwards. 

Again,  the  fracture  may  be  incomplete  ;  that  is  to  say,  the 
ribs  are  only  fissured,  or,  the  periosteum  being  probably  pre- 
served and  remaining  untorn,  no  displacement  or  evidence  of 
the  existence  of  fracture  is  found.  Complete  fracture  is  where 
the  rib  has  been  broken  throiigh,  either  in  a  vertical  or  oblique 
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direction,  and  the  two  ends  readily  grate  against  each,  other 
during  forced  respiration.  In  general  there  is  no  shortening, 
as  met  with  in  fractures  in  other  parts  of  the  body,  and  this  is 
readily  explained  by  the  fact  of  the  ribs  being  firmly  fiied  both 
in  front  and  behind ;  and  again  there  is  little  or  no  vertical 
displacement,  because  the  intercostal  muscles  are  so  placed 
above  and  below  the  injury  as  to  prevent  any  separation  in  this 
direction. 

Fractures  are  generally  confined  to  one  side  of  the  chest,  but 
in  severe  and  complicated  accidents  both  sides  may  be  involved ; 
in  such  cases  the  injury  must  always  be  regarded  as  of  the 
most  serious  nature.  Sometimes  a  rib  may  be  broken  in  two 
places,  or  may  even  be  comminuted ;  these  cases  are,  however, 
rare. 

The  middle  ribs  are  the  most  frequently  injured,  and  least  of 
ail  the  first,  second,  and  third  ; — thus,  of  61  cases  recorded  at 
Guy's  Hospital  during  a  specified  time,  there  were  44  cases  in- 
volving the  fourth,  fifth,  sixth,  seventh,  and  eighth  ribs ;  13 
cases  with  fracture  of  the  last  four  ribs,  and  4  cases  in  which 
the  first  three  ribs  were  injured ;  the  fracture  of  a  single  rib 
was  observed  in  9  of  the  cases. 

Fracture  of  the  ribs  may  be  uncomplicated  or  complicated. 
By  the  former  is  meant  such  fracture  as  occurs  without  any  ex- 
ternal or  internal  lesion ;  a  mere  broken  bone  without  injury  to 
adjacent  soft  structures.  Complicated  fractures  comprise,  firstly, 
those  co-existing  with  an  external  wound,  analogous  to  com- 
pound fracture  of  the  limbs ;  secondly,  comminuted  fractures 
where  the  rib  or  ribs  have  been  broken  into  smaU  pieces,  as 
observed  in  gun-shot  wounds ;  thirdly,  where  the  broken  rib 
has  pierced  the  pleura,  causing  pleurisy,  &c. ;  fourthly,  where 
it  has  penetrated  the  tissue  of  the  lung,  inducing  emphysema, 
hfEmorrhage,  pneumonia,  &c. ;  fifthly,  where  it  has  injured  the 
pericardium  and  heart ;  sixthly,  where  it  has  wounded  the 
intercostal  vessels ;  and  seventhly,  where  it  has  involved  the 
diaphragm  and  abdominal  viscera.  All  these  complications 
will  be  referred  to  under  the  title  of  the  special  injury,  such  as 
wounds  of  the  lung,  emphysema,  &c.  &c.  The  relative  propor- 
tion of  uncomplicated  and  complicated  fractures  may  be  well 
exemplified  by  the  analysis  of  136  cases  admitted  into  Guy's 
Hospital  during  five  years :  108  were  uncomplicated  fractures, 
of  which  8  only  had  secondary  inflammation,  which  proved 
fatal  in  2  instances  from  previous  old-standing  disease ;  28  were 
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complicated,  16  with  emphysema,  of  whom  4  had  symptoms 
of  pneumonia,  but  all  recovered,  and  of  the  remaining  12, 
6  died  at  once  from  fatal  collapse,  and  6  recovered ;  of  these 
latter  3  had  haemoptysis  and  emphysema,  and  3  extensive  injury 
and  severe  inflammatory  symptoms.* 

The  ordinary  symptoms  and  diagnosis  of  a  fractured  rib  per  se 
will  consist  of,  firstly,  the  sensation  expressed  by  the  patient 
of  his  having  felt  something  snap  or  give  way  :  secondly,  his 
complaining  of  pain  at  the  seat  of  injury,  a  kind  of  severe 
stitch  in  the  side,  or  catching  of  the  breath  during  an  irregular 
respiration,  while  he  carefully  avoids  to  take  a  deep  inspiration 
or  a  prolonged  expiration  ;  even  the  slightest  attempt  to  cough 
distresses  the  patient  and  disturbs  the  fracture,  giving  rise  to 
the  sensation  of  grating :  thirdly,  the  partial  arrest  of  the 
movements  of  the  ribs  on  the  affected  side,  as  well  as  of  those 
on  the  sound  side,  in  consequence  of  their  consonance  of  action  ; 
hence  the  respiration  is  carried  on  principally  by  the  diaphragm 
and  abdominal  muscles  :  fourthly,  the  detection  of  crepitus, 
owing  to  the  movements  of  the  fractured  ends  one  against  the 
other ;  and  this  is  to  be  ascertained  by  manipulative  measures, 
either  by  simply  placing  one  hand  firmly  over  the  seat  of  mis- 
chief, whilst  the  other  hand  is  employed  in  making  counter- 
pressure  on  the  opposite  side  of  the  chest,  and  then  instructing 
the  patient  to  take  a  full  inspiration  ;  or  by  applying  the  hands 
one  on  either  side  of  the  supposed  seat  of  fracture  and  making 
alternate  pressure,  so  as  to  cause  the  two  ends  to  rub  against 
each  other ;  or  in  very  thin  subjects,  by  taking  hold  of  the  rib 
in  front  and  making  the  necessary  movements ;  or  lastly, 
should  all  these  means  fail,  by  having  recourse  to  auscultation, 
which  will  often  assist  in  detecting  the  crepitation  of  fracture, 
notwithstanding  the  depreciation  of  its  value  in  obscure  cases 
by  some  surgeons  of  excellent  authority.  It  must  be  borne  in 
mind,  that,  although  crepitus  is  an  essential  indication  of 
fracture,  yet  in  some  rare  instances  it  may  escape  detection, 
and  more  especially  when  one  bone  only  is  broken,  and  at  a 
part  where  it  is  thickly  covered  by  muscles  or  much  fat,  or 
where  the  periosteum  has  remained  untorn :  hence  caution 
must  be  used  in  denying  the  existence  of  fracture  in  consequence 
of  the  absence  of  crepitus. 

The  prognosis  is  in  general  exceedingly  favourable,  but  of 
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course  it  will  be  modified  according  to  the  primary  and  secon- 
dary complications,  more  especially  tlie  lesion  of  important 
structures.  In  old  and  elderly  persons,  who  happen  at  the 
time  to  be  the  subjects  of  bronchitis,  asthma,  or  other  form  of 
chronic  disease,  a  guarded  prognosis  must  always  be  given,  even 
should  the  fracture  be  uncomplicated ;  for  these  individuals 
often  succumb,  in  the  one  instance,  to  shock  from  their  low 


Fig.  81. 


External  view  of  a  preparation  of  fractured  ribs,  repaired  and  united  to  eacli  other  by 

extension  of  callus. 

state  of  vitality,  and  in  the  other  to  a  kind  of  asjihyxia  from 
inability  to  free  the  lungs  of  the  accumulated  mucous  secre- 
tion. 

Consolidation  of  the  fractured  ends  generally  takes  place  in 
from  twenty-fi.ve  to  thirty  days.    The  callus  is  thrown  uniformly 


Fig.  82. 


Internal  view  of  the  same.    Guy's  Hospital  Museum. 

out  over  the  whole  circumference  of  both  bones,  and  seldom  or 
ever  forms  any  great  projection  on  the  pleural  aspect.  Some- 
times an  excess  of  callus  may  extend  so  as  to  form  junctions 
with  the  rib  above  and  below. 
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A  false  joint  may  arise  from  deficiency  of  callus,  or  from  a 
clot  of  blood  placed  between  the  two  ends  ;  but  this  is  not  a 
usual  occurrence.  Again,  callus  may  be  thrown  otit  around 
each  end  of  the  broken  rib,  and  yet  the  ends  themselves  not 
coalesce ;  this  is  seen  in  Prep.  421,  in  the  Museum  of  the 
College  of  Surgeons  of  England,  described  thus  : — ■'  Part  of 
a  first  rib,  labelled  in  the  handwriting  of  Mr.  Hunter.  The 
extravasated  blood  has  dried  and  absorbed.  The  adhesive 
inflammation  in  the  surrounding  parts  is  forming  the  union. 
The  broken  ends  of  the  rib  are  in  apposition,  and  an  irregular 
rino"  of  new  bone  is  formed  round  each  of  them ;  but  the  two 
rings  have  not  coalesced  so  as  to  form  a  bond  of  union  like 
a  provisional  callus  encircling  the  fractured  part ;  neither  has 
any  union  taken  place  between  the  bones  themselves.'  See  also 
the  remarks  and  figures  in  the  essay  on  Fracture,  p.  73. 

In  the  Museum  of  Guy's  Hospital  is  a  very  interesting  and 
remarkable  skeleton  of  a  rhinoceros,  in  which  almost  every  rib 
on  either  side  has  been  fractured  and  repaired.  It  shows  in  a 
marked  manner  the  beautiful  arrangement  of  the  disposition 
of  the  callus.  Some  of  the  ribs  had  been  fractured  in  two  places, 
and  it  would  appear  that  the  animal  had  been  at  various  times 
struck  with  an  iron  bar  by  his  keeper.  The  carcase  was  bought 
of  the  proprietors  of  the  Surrey  Zoological  Gardens  many  years 
ago,  when  the  animal  had  died. 

The  treatment  comprises  local  and  constitutional  measures. 
The  local  treatment  consists  in  maintaining  the  ribs  in  as  perfect 
a  state  of  rest  as  possible,  and  this  is  to  be  accomplished  by  ren- 
dering them  immovable,  by  any  of  the  following  plans  :  firstly, 
and  this  is  by  far  the  most  preferable,  the  application  of  long- 
strips  of  adhesive  plaster,  extending  from  the  spine  to  the  ster- 
num of  the  affected  side,  and  successively  applied  to  some  distance 
both  above  and  below.    These  possess  the  advantage  not  only  of 
not  being  easily  displaced,  but  of  affording  a  more  effectual  relief 
by  confining  and  restraining  that  side  of  the  chest  without 
affecting  or  interfering  with  the  free  action  of  the  opposite  side 
in  the  acts  of  respiration.    Some  surgeons  prefer  the  use  of  a 
large  sheet  of  strapping,  instead  of  the  long  strips,  but  its  appli- 
cation is  not  so  uniform  or  so  satisfactory.    Secondly,  the  use 
of  a  flannel  roller,  about  one  hand's  breadth  and  eight  to  ten 
yards  long,  which  is  made  to  encircle  the  chest  by  several  turns 
and  with  a  moderate  degree  of  tightness.    The  roller  is,  however, 
liable  to  slip,  and  requires  re-application  every  second  or  third 
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day.  Some  use  a  broad  sheet  of  linen,  -which,  is  passed  around 
the  chest  and  fixed  either  by  pins  or  needle  and  thread,  and 
there  maintained  in  this  position  by  a  kind  of  braces  carried 
over  the  shoulders,  similar  to  the  double  T  bandage  of  the 
Erench ;  others  again  prefer  a  simple  belt  and  scapulary,  which 
is  merely  a  mechanical  adaptation  of  this  latter.  Thirdly,  the 
use  of  compresses,  pieces  of  pasteboard,  splints,  &c.,  which  are 
sometimes  required,  more  especially  in  those  cases  where  the 
fractured  ends  are  driven  inwards ;  and  the  object  of  the  surgeon 
being  to  lever  out  the  displaced  bones,  or  at  all  events  to  prevent 
the  ends  from  making  further  pressure  on  the  internal  struc- 
tures, these  splints  or  compresses  are  placed  vertically  on  either  ■ 
side  of  the  fracture  at  some  little  distance,  and  maintained 
there  by  strapping,  when  the  whole  is  enclosed  by  encircling 
the  chest  by  several  turns  of  a  broad  flannel  or  linen  roller. 
Eourthly,  the  recumbent  position  in  bed  has  been  recommended, 
and  even  adopted  by  some  surgeons,  instead  of  local  treatment, 
and  without  any  application  whatever :  but  this  plan  is  rarely 
adopted,  except  in  those  cases  where  the  least  pressure  or  con- 
finement of  the  chest  gives  pain  and  uneasiness.  This  is  the  ex-  i 
ception  rather  than  the  rule,  for  in  the  majority  of  cases  the 
confinement  of  the  movements  of  the  ribs  is  described  as  being 
grateful,  giving  great  relief,  and  allowing  a  gentle,  easy,  and 
comfortable  respiration.  > 
The  constitutional  treatment  will  comprise  the  administration  I 
of  the  ordinary  remedies,  according  to  the  general  principles  of 
surgery ;  such  as  rest  and  quietude  for  several  days,  a  careful  and  i 
judicious  diet,  and  abstinence  from  stimulating  drinks.  Where  ' 
much  cough  and  bronchial  irritation  supervene,  expectorants, 
diaphoretics,  and  demulcents  may  be  usefully  employed.  Where 
thei-e  is  much  dyspnoea,  the  exhibition  of  antimony  and 
antiphlogistics  is  highly  important ;  the  antimonial  wine  being  i 
the  most  effective  medicine,  to  be  administered  in  frequent  doses, 
and  varied  in  quantity,  according  to  the  age  and  powers  of  the 
patient.  Where  there  is  liEemoptysis  or  subsequent  pleurisy  or 
pneumonia,  in  addition  to  these  remedies  venesection  must  be 
had  recourse  to ;  but  this  powerful  agent  must  be  judiciously 
and  cautiously  wielded.  In  properly-selected  cases  it  acts  as  a 
charm,  and  often  snatches  the  sufferer  from  impending  death : 
its  chief  indications  are,  the  continued  and  distressing  dyspnoea, 
the  oppressed  circulation,  as  evidenced  by  the  labouring  pulse, 
and  the  strength  and  powers  of  the  individual.    In  former 
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years  it  was  too  much  tlie  fashion  to  employ  the  lancet  in  cases 
of  fractured  ribs ;  but  latterly  the  current  of  practice  has 
rather  flowed  towards  the  opposite  extreme,  perhaps  too  much 
so ;  however,  the  surgeon  must  be  entirely  guided  by  circum- 
stances, and  meet  the  difficulties  and  complications  as  they  arise, 
by  adopting  prompt  measures,  recollecting  that  the  young  bear 
active  treatment  better  than  old  people.  Of  the  136  cases 
j  already  alluded  to,  as  admitted  into  Guy's  Hospital,  the  majority 
I  of  the  cases,  viz.  100,  required  little  or  no  constitutional 
treatment,  and  of  the  remainder  only  three  required  venesec- 
tion. In  appropriate  cases  of  internal  inflammation,  mercury 
is  invaluable. 

I     Fractures  of  the  sterno-costal  cartilages,  uncomplicated  with 
other  injuries,  are  exceedingly  rare,  although  recorded  as  early 

j  as  the  year  1698,  by  ZAvinger,  who  found  this  injury  when  exa- 
mining a  dead  body,  and  in  1805  by  Lobstein.  Majendie  has 
written  a  thesis  on  the  subject,  wherein  he  states,  that  he  had 

(  seen  upwards  of  five  examples  in  the  space  of  two  years.  Mal- 
gaigne,  in  his  work  on  fractures,  writes,  that  he  had  only 
seen  three  cases ;  and  that  at  the  Hotel  Dieu,  there  was  only 
one  case  in  2,328  cases  of  fracture  generally.  He  attributes 
this  paucity  to  the  probable  omission  of  this  lesion  in  the 
hospital  returns.  The  causes  of  this  injury  may  be,  like  those 
of  the  ribs,  direct  or  indirect.  The  eighth  rib  is  said  to  be  the 
one  most  liable,  then  those  immediately  above  it :  generally 
speaking,  one  end  overlaps  the  other,  which  renders  the 
diagnosis  easy,  and  these  ends  may  become  united  in  that  dis- 
i  placed  condition  by  osseous  matter  without  any  subsequent  ill 
effects.  Delpect  remarks :  '  If  the  fracture  takes  place  near  the 

'  1  sternum  the  internal  fragment  passes  in  front  and  crosses  the 
external;  the  contrary  when  the  fracture  is  nearest  the  rib.' 
Fracture  of  the  cartilage  becomes  repaired  by  bony  union,  ossi- 
fying callus ;  but  not  always  so.  In  the  Museum  of  St. 
Bartholomew's  Hospital  are  three  specimens  :  Series  iii.  'No.  4, 
section  of  a  cartilage  of  a  rib  which  appears  to  have  been  frac- 
tured and  reunited  by  the  growth  of  a  new  cartilaginous  sub- 
stance ;  No.  48,  section  of  the  cartilage  of  a  rib  which  has  been 
fractured  and  is  firmly  united ;  the  uniting  medium  consists  of 

.  cartilage  and  of  bone  ;  and  No.  73,  where  the  fractured  portions 
are  surrounded  by  a  ring  of  bone. 

The  treatment  will  be  the  same  as  for  fractured  ribs :  some, 
VOL.  II.  o  o 
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however,  have  recommended  that,  where  one  end  overlaps  the 
other,  pressure  should  be  made,  so  as  to  restore  them  to  position ; 
hut  inasmuch  as  great  force  must  necessarily  be  used,  which 
may  cause  injury  to  the  soft  parts,  and  the  risk  of  inducing 
sloughing  of  the  integuments,  this  plan  is  generally  deprecated. 
Malgaigne  states  that  he  has  used  with  success  a  modification 
of  the  common  truss,  furnished  with  well-protected  pads :  the 
one  pad  is  placed  on  one  side  of  the  fracture,  the  semicircular 
spring  made  to  encircle  the  chest,  and  the  counter-pad  made 
to  press  upon  the  other  end  of  the  fracture.  By  this  means  in 
one  case,  after  twenty  days'  application,  he  found  the  fractured 
ends  in  situ,  and  a  perfect  cure  resulted. 


Fig.  83. 


Praeturc  of  the  first,  hone  of  the  sternum  Fracture  of  the  second  bone  of  the 

transvorsoly  ;  from  a  man  aged  tifl.y-  sternum  triinsversely  :ind  ohliquely ; 

six,  who  fell  forty  feet  from  a  scaffold  from  a  man  aged  forty,  who  fell  off  ii 

and   died  in   two- an d-a- half  hours.  waggon-load  of  hay,  and  was  sent  up 

He  had  likewise  fractured  spine,  ribs,  to  the  hospital  from  tiie  country,  anJ 

and  other  bones.  died  on  the  following  day. 

{From prexiarations  in  Ginjs  Hospital  Musium.) 

Fracture  of  the  sternum  is  also  by  no  means  common,  for 
during  eleven  years  at  the  Hotel-Dieu  only  one  example  is 
recorded ;  and  at  the  Middlesex  Hospital,  according  to  Mr. 
Lonsdale,  two  cases  were  met  with  in  1,901  fractures.  At  Guy's 
Hospital,  during  five  years,  two  cases  occurred,  one  of  which 
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was  not  detected  during  life,  bnt  was  associated  with  other 
more  severe  injuries ;  one  case  only  was  admitted  in  the 
year  1843,  another  in  1845,  and  another  in  1846.  It  is 
probable,  however,  that  the  rarity  of  this  injury  has  been 
exaggerated.  Fracture  of  the  sternum  alone  is,  indeed,  an 
extremely  uncommon  accident ;  but  as  a  complication  of  frac- 
tures of  the  spine  or  ribs,  it  is  much  more  frequently  met  with  : 
thus,  at  St.  George's  Hospital,  during  the  four  years  1867-1860 
inclusive,  nine  cases  of  fractured  sternum  were  dissected ;  of 
these,  three  were  associated  with  fractured  spine,  and  six  with 
fractured  ribs. 

These  fractures  may  be  either  transverse  or  longitudinal ;  the 
transverse  are  the  most  common,  but  are  by  no  means  always 
transverse,  in  the  strict  sense  of  the  term ;  the  causes  are 
generally  direct  external  injuries.  The  fracture  is  often  asso- 
ciated with  other  severe  lesions,  such  as  fractured  spine,  ribs, 
skull,  &c.  ;  or  it  may  be  produced  by  indirect  violence,  by  the 
forcible  bending  of  the  body  backwards  in  falling  across  a  pro- 
jecting body,  thus  snapping  the  bone  or  tearing  asunder  the 
first  and  second  pieces  of  the  sternum ;  such  cases  are  quoted 
by  Sabatier,*  Eollande,t  and  Malgaigne.J  Sometimes  the  con- 
trary condition  will  cause  it,  viz.  the  forcible  flexure  of  the  trunk 
forwards,  and  the  simultaneous  occurrence  of  a  contre-coup,  by 
falling  either  on  the  feet  or  the  head.    Sometimes,  but  rarely, 

:  it  has  followed  excessive  muscular  action  :  Chaussier  relates  two 
examples  of  the  kind ;  both  patients  were  females,  of  the  ages  of 

!  24  and  25,  and  the  fracture  occurred  during  the  efforts  of  laboiir 
with  a  first  child  ;  at  the  time  of  parturition  both  patients  threw 
back  their  heads,  and  rested  at  times  on  their  arms  and  heels, 
bowing  up  their  bodies ;  there  was  only  slight  displacement  of 
the  fracture  in  the  one  case,  and  none  in  the  other.  This 
accident  was  observed  by  Dr.  Faget  of  Mexico  :  it  happened  to 
a  celebrated  vaulter,  who,  whilst  bending  his  body  backwards, 

I  was  endeavouring  to  raise  a  heavy  weight  with  his  teeth.  § 
The  symptoms  are  the  following  :  the  sensation  of  a  breaking 
or  cracking  at  the  time  of  the  accident;  pain  at  the  seat  of 


*  Sabatier,  Memoir  on  Fracture  of  the  Stermcm,  read  a,t  the  Institut  de  France, 
le  26  G.n-iniiial,  An  VI. 

t  Bulletin  de  Thernpie,  torn.  vi. 
I     t  See  also  Gurlt,  Hnndh.  d.  Lchre  v.  d.  Knochenhriichen,  2ter  Th.  p.  264  et 
I  sqq.,  especially  p.  311—'  Uebersiclit  iiber  die  Casuistik — lOo  Falle.' 
§  A  f-imilar  case  is  referred  to  by  Gurlt,  whore  the  patient  recovered. 

o  o  2 

I 


564  INJUEIES  OF  THE  CHEST. 

injury,  aggravated  by  deep  inspiration  or  coughing ;  the  detec- 
tion of  the  fracture  by  manipulation,  or  else  by  the  overlapping 
of  the  bones,  if  displaced.  Sometimes  there  is  no  displacement, 
ov?ing  to  the  fibrous  and  fascial  investment  remaining  intact : 
but  generally  the  bones  ride  over  each  other,  and,  in  nearly  all 
the  recorded  cases,  it  is  the  inferior  fragment  which  lies  in 
front,  and  is  the  most  fixed  portion  ;  notwithstanding  its  move- 
ment during  respiration,  being  pushed  forwards  in  inspiration, 
and  backwards  in  expiration,  the  displacement  causes  no  in- 
convenience. 

The  diagnosis  is  generally  easy,  except  where  there  is  much ! 
swelling  and  effusion. 

The  prognosis  is  favourable  where  there  is  no  complication 
nor  other  severe  injury. 

The  treatment  will  be  the  same  as  for  fractured  ribs  ;  some- 
times the  bandage  or  strapping  cannot  be  borne,  so  that  the 
patient  must  be  kept  in  the  recumbent  position ;  sometimes, 
though  rarely,  he  cannot  even  bear  this,  and  is  only  comfortable  i 
when  in  the  sitting  position,  with  an  inclination  of  the  body 
forwards,  resting  the  head  in  front ;  and  in  this  state  some 
have  actually  remained  for  eight  days.  Where  the  bones  have 
been  much  displaced,  efforts  have  been  made  by  some  surgeons 
to  reduce  the  fracture,  by  placing  a  cushion  under  the  chest, 
and  throwing  the  shovJders  well  back,  and  pressing,  at  the  same 
time,  on  the  ribs  below,  thus  causing  an  increase  of  the  arch, 
and  so  bringing  the  edges  of  the  bones  into  apposition  :  man}' 
other  plans  have  been  devised  for  the  same  object,  but  in 
general,  although  the  reduction  may  be  perhaps  readily  effected, 
the  difficulty  consists  in  retaining  the  ends  in  situ.  Respecting 
the  suggestions  for  the  use  of  a  kind  of  corkscrew,  to  be  screwed 
into  the  depressed  portion,  so  as  to  draw  it  up,  and  for  the 
employment  of  elevators  and  trepans,  all  these  must  be  con- 
sidei-ed  as  not  only  useless,  but  the  relics  of  the  old  cruel  and 
barbarous  surgery. 

Longitudinal  fractures  of  the  sternum  are  very  rare,  so  that 
their  occurrence  has  been  denied  by  many  authors. 

Two  cases  are  mentioned  by  Plouquet,*  and  one  by  Barrau.t  The  latter  case 
ia  quoted  by  Malgaigne,  as  follows  :  a  mason,  aged  00,  ffU  from  a  scaffold  on 
some  large  stones  ;  the  fracture  was  longitudinal,  and  the  right  portion  depressed 
about  eight  to  ten  lines,  the  left  somewhat  overlapping :  reduction  was  efiected 


*  The  two  cases  of  Plouquet  are  those  of  Kramer  and  Mayer, 
t  Barrau,  Thbue  de  Strasbourg,  5  Janvier  1815. 
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by  drawino-  the  arm  to  the  side,  and  carrying  it  backwards,  then  pressing  firmly 
on  the  middle  of  the  right  sternal  ribs,  making  alternate  movements  from  be- 
fore backwards,  so  as  to  disengage  the  bones,  whilst,  at  the  same  time,  gentle 
pressm-e  was  made  on  the  left  or  riding  portion,  so  as  to  keep  it  on  its  own  level. 
After  reduction,  a  compress  was  applied,  and  maintained  by  a  firm  bandage  : 
the  case  was  successful  at  the  end  of  six  weeks,  and  no  deformity  resulted. 

Fracture  of  the  stermim  may  be  complicated  with  other 
injuries,  as  has  already  been  partially  alluded  to.  The  most 
ordinary  complication  of  this  fracture  is  its  occurrence  in  cases 
of  fractured  spine  ;  but  sometimes  it  may  cause  injury  and  in- 
flammation of  the  pericardium,  pleura,  lungs,  mediastinum, 
heart,  &c.  These  complications  will  be  alluded  to  in  considering 
the  injuries  of  those  structures. 

Dislocations  of  the  ribs. — 1.  Costo-vertebral. — The  anatomical 
arrangements  for  this  important  articulation  would  tend  to 
prove  that  it  would  be  almost  impossible  to  luxate  the  head  of 
the  rib  without  fracture  of  the  neighbouring  parts,  so  strong  are 
the  ligamentous  tissues  around.  Yet  it  does  appear  notwith- 
standing that  luxation  has  been  eflfected  after  severe  violence. 
However,  in  most  instances,  other  complications  have  existed, 
generally  fracture  of  the  spine  and  displaced  vertebrae.  Platner 
observed  that  fracture  rather  than  dislocation  \isually  took 
place,  and  that  the  head  of  the  rib  could  be  only  dislocated 
inwa,rds,  not  easily  upwards  or  downwards,  and  never  outwards, 
in  consequence  of  the  transverse  process.  Boudet  arrived  at  the 
same  conclusion,  as  detailed  in  a  memoir  on  the  subject  pre- 
sented to  the  Academie  de  Chirurgie ;  the  case  of  dislocation 
alluded  to  by  him,  however,  was  clearly  proved  by  Boyer  (Mai. 
Chir.  t.  X.  p.  123)  to  have  been  one  of  fracture  of  the  rib  near 
the  spine. 

Such  cases  are  too  few  to  make  it  necessary  for  me  to  offer 
many  remarks  upon  the  accident.  The  causes  must  necessarily 
be  direct  violence  over  a  small  amount  of  surface,  so  that  it  is 
expended  upon  one  or  two  ribs,  thus  driving  the  heads  foi'wards 
and  inwards ;  the  force  may  also  be  thrown  upon  the  angle  of 
the  rib.  The  opposing  forces  must  be  powerful.  The  diag- 
nosis is  difficult,  and  must  be  only  conjectural :  thus  there 
may  be  a  deep  depression,  but  this  does  not  appear  to  be 
always  present ;  and  it  may  be  overlooked,  for  there  is  great 
ecchymosis  and  swelling,  with  pain ;  there  may  be  mobility  of 
the  rib  without  crepitation. 

;  Table  A,  page  568,  will  elucidate  the  subject  more  fully. 
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The  dislocation  is  generally  discovered  after  death.  In  two  of 
Kennedy's  cases,  Nos.  6  and  7,  the  patients  recovered;  in  the 
boy,  No.  7,  the  diagnosis  was  purely  conjectural,  and  may  be 
questioned  altogether ;  and  considerable  doubts  may  be  raised 
respecting  the  other  case.  However,  taking  into  account  the  case 
of  Sir  A.  Cooper,  which  was  distinctly  verified  some  years  after, 
we  may  fairly  accept  Dr.  Kennedy's  case  as  one  of  dislocation. 

2.  Costo-chondral  dislocation  (Table  B,  page  570)  is  evidenced 
by  the  prominence  of  the  rib  in  front  of  its  corresponding  car- 
tilage. It  is  a  question  whether  these  are  not  cases  of  fracture. 
They  are  not  of  much  importance,  and  require  the  same  treat- 
ment, reduction  and  its  maintenance,  as  for  fractures. 

3.  Chondro-stemal  dislocation  (Table  C,  page  571). — De- 
marquay  remarks  that  in  the  four  cases  there  reported,  it 
seemed  to  be  rather  a  sinking  in  of  the  sternum,  which  had 
caiised  the  luxation. 

This  luxation  is  accompanied  with  prominence  of  the  carti- 
lage and  pain,  and  may  be  attended  with  severe  after-symptoms, 
febrile  excitement,  and  spitting  of  blood. 

4.  Dislocation  of  cartilages  upon  each  other  (Tables  D,  E,  page 
572). — It  is  a  question  whether  these  cases  were  not  fractures. 
The  sixth,  seventh,  and  eighth  ordinarily  articulate  with  each 
other ;  sometimes  the  fifth  and  sixth,  as  also  the  eighth  and 
ninth  at  times. 

6.  Dislocation  of  the  hones  of  the  stemum  :  the  first  piece  dis- 
located from  the  second  piece  (Table  F,  page  573).  Malgaigne 
divides  these  into  traumatic  and  idiopathic  luxations.  Of  the 
traumatic  variety,  he  gives  ten  cases,  all  males,  and  occurring 
between  the  ages  of  eighteen  and  sixty.  The  causes  were  either 
direct  or  indirect ;  the  direct  causes  were  the  rarest :  the  ster- 
num receiving  a  violent  blow,  and  great  pressure  being  exercised 
at  the  same  time  on  the  first  piece,  forced  this  backwards  behind 
the  lower  portion  ;  the  indirect  causes  were  variable — falls  from 
considerable  heights,  bending  of  the  spine  forcibly  forwards,  so 
that  the  two  pieces  being  pressed  together,  the  lower  becomes 
displaced  in  front  of  the  upper.  These  rare  dislocations  are 
generally  due  to  extreme  violence,  and  associated  with  other 
severe  injuries.  The  symptoms  of  the  recorded  cases  were, 
local  pain,  difficult  respiration,  separation  of  the  pieces,  and 
prominence  of  the  second  portion.  Of  the  ten  cases  five 
terminated  fatally,  owing  to  the  complications. 

During  the  past  thirty  years,  at  Guy's  Hospital  several  cases 
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of  dislocation  of  this  bone  have  been  witnessed  ;  reduction  could 
not  be  accomplished.    Where  the  lesion  was  uncomplicated 
j  with  other  injuries,  the  patient  generally  recovered  without 
['  any  other  inconvenience  than  the  deformity.* 

Of  the  pathological  variety,  Malgaigne  gives  three  cases 
ij  only.    They  possess  some  degree  of  interest,  and  are  recorded 
in  his  work  on  dislocations. 

The  tables  on  the  following  pages  give  a  short  reference  to 
'  the  recorded  cases  of  these  several  dislocations. 

Contusions  of  the  parietes  are  sometimes  followed  by  in- 
flan].mation,  suppuration,  and  the  development  of  tumours ; 
these  subjects  are  treated  of  elsewhere.    In  the  female  the 
mamma  is  peculiarly  liable  to  injury,  a  subject  which  will 
be  referred  to  under  the  head  of  Diseases  of  the  Breast. 
There  is  one  complication,  however,  which  requires  special 
mention  in  this  place;  it  is  that  of  subpectoral  abscess,  or 
diffused  suppuration  under  the   pectoral  muscles,  which  is 
generally  the  consequence  of  injury.    It  is  attended  with  severe 
constitutional  symptoms,  but  the  local  signs  are  very  obscure, 
and  give  no  definite  indication  of  its  existence  ;  there  is  great 
pain,  and  general  tumefaction  in  the  pectoral  region,  and  no 
evidence  of  fluctuation,  unless  the  pus  reaches  the  axilla,  when 
its  presence  may  be  detected.    Its  diagnosis  must  mainly  be 
based  upon  the  constitutional  symptoms,  viz.  severe  constitu- 
j  tional  irritation,  with  febrile  disturbance,  and  unmistakable 
rigors ;  these,  with  marked  tumefaction,  fully  warrant  the 
!  surgeon  in  making  an  exploratory  incision  through  the  pectoral 
i  muscles,  in  the  direction  of  their  fibres,  so  as  to  give  an 
f  exit  to  the  pus.    In  the  course  of  ten  years  the  author  had 
occasion  to  perform  this  operation  on  four  several  occasions, 
I,  and  with  satisfactory  results.    After  the  matter  is  evacuated, 
I  it  is  essential  to  keep  the  wound  open,  by  the  introduction  of 
a  tent,  or  else  the  muscular  fibres  will  close  the  opening,  and  a 
re-accumulation  ensue.     The  tent  is  to  be  replaced  once  or 
I  twice  daily,  as  occasion  may  require.    Tonics  and  good  diet 
must  be  administered. 

Periostitis,  necrosis,  and  caries  of  the  ribs  and  sternum,  do 
not  require  special  notice,  and  the  operation  of  resection  of  the 
ribs  is  described  in  the  essay  on  Excisions. 

*  M.  Maisonneuve,  in  the  Archives  generales  de  Medecine,  1844,  s^r.  3,  vol.  14, 
p.  255,  has  written  a  most  excellent  and  elaborate  memoir  on  dislocation  of  the 
sternum,  which  is  worthy  of  perusal  by  those  interested  in  these  forms  of  injury. 
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Fracture  of  eleventh  ver- 
tebra, and  of  twelfth  rib 
on  each  side.    Luxation  of 
left  eleventh  rib. 

Fourth  left  rib  thrown  for- 
wards and  inwards.  Lace- 
ration of  pleura  and  lung  ; 
no    fracture  of  rib,  but 
fracture  of  coiTesponding 
transverse  process. 

Fracture  of  sixth  dorsal  ver- 
tebra, and  sixth,  seventh, 
and  eighth  ribs  on  both 
sides.  Two  had  their  heads 
dislocated. 

Complete     dislocation  of 
tenth   rib   forwards  ;  and 
partial  dislocation  of  the 
eleventh  rib. 

Dislocation  of  two  last  ribs 
on   left  side.  Fractured 
skull,  &c. 
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Died 
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day. 
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day. 

Died  sixth 
day. 
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Tumour  of  size  of  fist  over  tveelfth 
dorsal  spine.    Paralysis  of  lower  ex- 
tremities. 

Immediate  death. 

Fractvu-e  of  spinous  process  of  sixth 
and  seventh  dorsal  vertebrae.  Para- 
lysis and  other  symptoms  of  spinal 
injury. 

Tumour  over  heads  of  two  or  three 
last  ribs.    Paralysis  and  retention  of 
urine.  Suppuration  ensued  around  seat 
of  injury. 

Immediate  death. 

Cause. 

Fell  into  a  pit  of  clay. 

Fell  ninety  feet. 

Part  of  a  roof  fell  upon 
his  back. 

Blow  from  heavy  lump 
of  turf. 

Beams  from  roof  of 
cottHge  fell  upon  her, 
one   resting   on  her 
back. 
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Chaussier,  '  Bull,  de 
la  Facult.'  1814,  p.  50. 

Bouisson,     '  Cooper's 
Dictionary.' 

De  Kimpe,  '  Annales 
de  la  Chir.'  t.  ix.  p. 
316. 
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Treatment,  &c. 

1 

1 

Bandage  applied  during  in- 
spiration, and  perfect  cure 
resulted. 

Replaced  readily  by  strong 
dilatation  of  chest.  Ban- 
dages. Eecovery. 

1 
1 

Result. 

1 

d 
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1 

Symptoms. 

Luxation  of  eighth  rib,  on  left  side,  and 
of  seventh  rib  on  right.  Accompanied 
with  hernia  of  lung  between  eighth  and 
ninth  left  ribs,  and  seventh  and  eighth 
right  ribs. 

Separation   of  fourth   rib,  displaced 
backwards  and  downwards.  Became 
replaced  on  deep  inspiration. 

Luxation  of  fifth  left  rib,  which  was 
driven  inwards. 

The  majority  of  the  ribs  luxated  upon 
their  cartilages. 

Cause. 

Attacked  with  fits  of 
severe  coughing. 

Thrown  from  donkey, 
the  animal  stepped  on 
his  chest — right  side. 

Thrown  from  horse, 
striking  chest  against 
corner  of  mile-stone. 

Pressed    between  a 
post  and  a  carriage. 

Age. 

00 

■* 

1 

1 

1 

1 

1 

6 

1— ( 

IN 

CO 

CHONDEO-STEEKAL  DISLOCATTOIsT. 


o 


j  Eeference. 

Sir  C.  Bell. 
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Manzotti,  1790. 

Monteggia. 

i 

1  Cooper  '  On  Disloca- 
tion,' edited  by  B.  B. 
Cooper,  p.  447. 

Treatment,  &c. 

Eeplaced  by  pressure  with 
fingers,  and   retained  by 
compress  and  bandages. 

1 
1 

Reduced  by  pillows  behind 
back,  and  arching  the  spine. 

1 
1 

Advised  to  desist  from  em- 
ployment. 

Result. 

d 

d 
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Uncertain. 

Uncertain. 

Symptoms. 

Felt  something  give  way  suddenly ; 
one   of  the  costal  cartilages  found 
luxated  forwards  on  to  the  sternum. 

Luxation  of  fourth  left  cartilage. 

Cartilages  of  fourth,  fifth,  and  sixth 
true  ribs  luxated  in  front. 

Luxation  of  a  true  rib  in  front  of 
j  sternum. 

Luxation  of  cartilages  of  fifth  and 
sixth  ribs. 

Cause. 

Exercising  with  dumb- 
bells,— violent  exten- 
sion of  arms. 

Fell  down  during  in- 
toxication. 

1 
1 

1 
1 

Constant  action  of  pec- 
torals   in  kneading 
bread,   and  defective 
constitution. 

Age. 

Young. 

1 

1 
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Sex. 
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Baker' ."s 
boy. 
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Wounds  of  the  parietes  of  the  chest,  commonly  called  non- 
penetrating wounds,  include  the  several  varieties  of  incised, 
punctured,  lacerated,  and  gun-shot  wounds ;  the  general  cha- 
racters of  which  are  described  in  the  essays  on  Wounds  and 
Gun-shot  Wounds.  Here  we  shall  merely  refer  to  certain 
special  complications  of  the  ordinary  incised,  punctured,  and 
lacerated  wounds,  as  they  affect  the  surface  and  tissues  of  the 
chest.  In  the  first  place,  the  surgeon  is  always  anxious  to 
decide  whether  the  wound  be  superficial  or  penetrating  : — are 
there  any  signs  sufiiciently  well  marked  to  indicate  that  the 
wound  has  not  penetrated  the  chest  ?  This  question  will  be  more 
appropriately  considered  when  alluding  to  penetrating  wounds, 
for  it  will  be  found  that  the  only  reliable  signs  are  those  of  a 
negative  character,  viz.  the  absence  of  all  the  symptoms  indi- 
cating a  penetratirg  wound. 

Wounds  involving  the  skin  and  cellular  tissue  of  the  chest 
require  no  comment,  otherwise  than  in  the  punctured  variety ; 
where  there  may  be  a  long  track  traversed  by  the  weapon,  which 
may  give  rise  to  the  formation  of  sinuses  and  local  abscesses, 
and  be  difficult  to  manage  in  consequence  of  the  movements  of 
the  upper  extremity  and  the  acts  of  respiration. 

M.  Vidal*  remarks  that  punctured  wounds,  even  of  the  slightest  character, 
may  he  attended  with  symptoms  simulating  those  of  lesion  of  some  internal 
organ  or  internal  hsemorrhage  ;  such  as  coldness  of  the  skin,  feehle  circulation, 
a  sense  of  suffocation,  syncope,  and  cough.  These  phenomena,  he  states,  are 
chiefly  observed  in  wounds  received  in  duels.  Whatever  may  be  the  courage 
of  the  champion,  at  the  moment  of  combat  the  blood  does  not  circulate  nor- 
mally, and  the  innervation  is  not  regular,  and  he  is  not  without  emotion  ;  if  to 
this  moral  state  there  is  superadded  a  wound  of  the  chest,  the  wounded  person 
regards  it  with  most  vivid  uneasiness,  and  if  fear  has  not  already  set  in,  it  will 
soon  take  place.  Thus  is  readily  explained  the  occurrence  of  the  above  phe- 
nomena, and  the  salutary  effect  of  removing  these  impressions  by  moral  agencies 
of  a  reassuring  kind. 

Wounds  of  the  muscles  in  front  and  behind  the  chest,  when 
passing  across  their  fibres,  are  attended  with  very  great  separa- 
tion, and  leave  a  large  gap,  in  consequence  of  the  power  and 
extent  of  the  individual  muscle  involved.  And  in  the  treatment 
of  such  wounds,  the  function  of  the  divided  muscle  must  be 
borne  in  mind,  so  that  the  edges  may  be  approximated  as  closely 
as  possible  ;  thus,  in  wounds  of  the  muscles  in  front  of  the  chest, 
the  arm  must  be  drawn  forwards,  and  carried  inwards  towards 


•  Vidal  de  Cassis,  Traite  de  Tathologie  e.xterne,  tom.  iv.  p. 
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the  opposite,  and  maintained  in  this  position  during  the  healing 
of  the  wound  :  in  wounds  of  the  muscles  behind,  the  opposite 
course  is  to  be  pursued.  In  a  case  of  extensive  wound  of  the 
latissimus  dorsi  muscle,  and  in  a  case  of  wound  of  the  pectoralis 
major,  M.  Petit  applied  several  points  of  sutui*e,  and  with 
success  :  but  sutures  through  muscular  tissue  are  in  general  not 
advisable,  unless  there  be  a  very  large  flap ;  and  when  employed, 
they  should  include  the  fascia  in  front  of  and  behind  the  muscle, 
else  the  suture  will  tear  away.  Transverse  wounds  of  the  inter- 
costal muscles  weaken  the  chest,  and  sometimes  permit  the 
escape  of  the  lung,  to  which  we  shall  refer  further  on. 

Wounds  of  the  thoracic  and  other  parietal  vessels  (excluding 
the  intercostal  and  internal  mammary)  partake  of  the  ordinary 
characters  of  wounded  vessels  :  the  only  peculiarity  in  respect 
to  the  chest  is  in  reference  to  punctured  wounds,  as  in  stabs  by 
a  sword,  bayonet,  foil,  &c.,  where  a  vessel  has  been  involved, 
and  the  blood,  not  being  able  to  escape  externally,  has  diffused 
itself  under  the  muscles  in  the  loose  cellular  tissue,  and  some- 
times to  a  very  great  extent.  This  extravasation  may  coagulate 
and  further  effusion  cease,  when  subsequent  absorption  ensues, 
with  speedy  recovery  :  on  the  other  hand,  it  may  excite  inflam- 
mation, suppuration,  and  sloughing.  Ice,  or  carefully  applied 
compression,  will  be  sufficient  to  arrest  the  haemorrhage,  if  not 
;  of  very  considerable  extent ;  but  where  one  of  the  larger  trunks, 
such  as  the  vessels  of  the  axilla,  has  been  injured,  the  case 
I  must  be  treated  according  to  the  rules  laid  down  in  the  essay  on 
Wounds  op  Arteries. 

Wounds  involving  the  ribs,  costal  cartilages,  or  sternum, 
require  immediate  closure  of  the  wound,  and  the  ordinary 
j  treatment  for  fractured  ribs.  Here,  however,  we  must  be  on  our 
guard,  and  ascertain  whether  or  not  a  portion  of  the  weapon 
or  instrument  has  been  broken  off  and  become  imbedded  in  the 
rib,  or  cartilage ;  an  event  which  has  happened  once  or  twice. 
In  general  the  piece  is  loose,  and  readily  removed,  but  in  some 
instances  it  has  been  found  fixed,  requiring  immense  force  to 
extract  it ;  or  it  may  be  smooth  and  convex  on  its  surface,  such 
as  a  bullet,  when  difficulty  is  experienced  in  laying  hold  of  it. 
Sometimes  the  pointed  instrument  may  traverse  the  rib  and 
appear  on  its  inner  side,  causing  a  penetrating  wound  of  the 
chest :  this  we  shall  refer  to  again. 

Non-penetrating  wounds  may  be  attended  with  emphysema ; 
thus,  in  wounds  traversing  the  soft  parts  obliquely  and  gliding 
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under  the  large  muscles  of  the  chest  into  the  subjacent  loose 
cellular  tissue,  the  air  from  without  may  enter  into  the  wound, 
being  drawn  in  by  the  movements  of  the  ribs  ;  and  this  air,  not 
being  able  again  to  escape,  during  expiration  becomes  diffused, 
cavising  emphysema,  which  may  occupy  a  very  extensive  surface. 
A  great  deal  of  this  air  may  be  pressed  out  througb  the  wound, 
but  in  so  doing,  care  must  be  taken  to  close  the  wound  at  each 
inspiration,  so  as  to  prevent  fresh  air  being  drawn  in. 

11.  Injuries  and  Wounds  op  the  Contents  of  the  Chest. 

These  will  be  treated  of  under  two  separate  heads :  first, 
those  produced  by  external  wounds,  commonly  called  penetrat- 
ing ;  and  second,  those  caused  by  contusion,  without  any  breach 
of  the  external  surface. 

Respecting  penetrating  wounds,  tbese  will  be  best  considered 
by  studying  them  according  to  the  organ  or  structure  involved, 
in  the  following  order.  1.  Wounds  of  the  pleura  and  lungs, 
with  their  attendant  complications  ;  2.  Wounds  of  the  medias- 
tina,  pericardium,  and  heart ;  3.  Wounds  of  the  intercostal, 
internal  mammary,  and  large  vessels  of  the  chest ;  4.  Wounds 
of  the  oesophagus. 

1.  Wounds  of  the  pleura  and  lung,  and  their  complications. — In  \ 
the  first  place,  there  may  be  a  simple  penetrating  wound  of  the  i 
pleura,  without  injury  to  any  other  structure.    This  accident  is 
exceedingly  rare,  and  to  the  anatomist  might  appear  scarcely 
possible,  in  consequence  of  the  close  adaptation  of  the  lung  and  ' 
its  pleural  covering  to  the  wall  of  the  chest  and  its  pleura ; 
there  are,  however,  sufiicient  facts  proving  that  this  injury  does 
now  and  then  take  place,  more  especially  in  incised  wounds ; 
although  its  recognition  is  very  difficult.    Where  the  wound  is 
large  and  the  lung  distinctly  visible,  and  air  is  freely  drawn  in  j 
and  expelled  fiom  the  pleural  cavity  during  respiration,  the 
nature  of  the  injury  is  palpable  enough ;  but  these  wounds  in 
general  are  not  so  extensive,  owing  to  the  protection  of  the  ribs ; 
hence  we  must  rely  upon  other  diagnostic  marks.    And  here  we 
are  again  baffled,  because  the  chief  signs  are  entirely  of  a  nega- 
tive character,  viz.,  the  absence  of  all  the  varied  indications  of  a 
wound  of  the  thoracic  contents.    The  following  means  have 
been  proposed  to  assist  in  the  diagnosis  :  1st.  Deductions  drawn 
from  the  weapon  used,  with  its  attending  external  circum- 
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stances;  these  will  comprise  tlie  consideration  of  the  varied 
forms  of  penetrating  instruments,  the  extent  of  the  blood-stain 
upon  the  blade,  the  size  of  the  wound  compared  with  the  breadth 
of  the  blade,  the  respective  positions  of  the  injured  person  and 
the  aggressor  at  the  time  of  the  infliction  of  the  wound,  the 
mode  and  direction  in  which  the  weapon  was  thrust,  &c.  These 
points  are  by  no  means  decisive,  and  are  often  doubtful;  for 
the  blade  may  have  two  cutting  edges,  and  then  the  wound 
will  be  larger ;  the  bayonet  or  sword- thrust  may  glance  off  the 
ribs  and  pass  a  long  distance  under  the  skin,  without  entering 
the  chest — thus  cases  are  related  in  which  a  sword  has  passed 
from  the  right  to  the  left  of  the  chest  without  penetrating  the 
cavity;  again,  the  position  of  the  combatants  is  often  inaccu- 
rately stated.    2nd.  Exploration  by  means  of  the  finger,  probe, 
sound,  or  other  instruments.    Were  this  to  be  permitted,  and 
a  careful  and  minute  examination  made  by  the  introduction  of 
the  finger  into  the  wound,  an  easy  diagnosis  would  at  once  be 
realised:  but  in  wounds  of  the  chest,  as  in  wounds  of  the 
abdomen,  all  manipulative  examination  is  to  be  denounced  as 
perfectly  unwarrantable,  being  attended  with  highly  dangerous 
results,  by  disturbing  nature's  efforts  to  effect  a  repair,  disar- 
ranging the  clot,  and  exciting  irritation  and  inflammation ; 
a  proceeding  tending  only  to  gratify  curiosity,  without  the 
slightest  benefit  to  the  patient.  The  same  remarks  apply  to  the 
injecting  of  fluids  into  the  wound,  which  is  to  be  considered  as 
a  relic  of  barber-surgery,  and  is  wisely  expunged  from  all  modem 
I  works.    3rd.  Another  mischievous  and  meddlesome  proposition 
is  the  following,  viz.,  the  closing  of  the  external  wound,  and  then 
directing  the  patient  to  take  a  deep  inspiration,  when  he  is  to 
I  hold  his  breath  so  as  to  close  his  glottis ;  and  then  to  make  an 
effort  to  expire,  at  the  same  time  that  the  surgeon  re-opens  the 
wound  and  holds  a  lighted  candle  close  to  it :  should  the  wound 
have  penetrated  the  lung,  air  will  be  driven  out  through  the 
opening  and  blow  the  flame  of  the  candle  to  one  side.  This 
must  always  be  regarded  as  a  dangerous  and  hazardous  experi- 
ment; and  even  if  justifiable,  it  is  not  conclusive  evidence,  for 
in  many  cases  of  penetrating  wounds  of  the  lungs,  there  are 
several  circumstances  which  may  prevent  the  escape  of  air  from 
the  organ.    4th.  The  absence  of  emphysema  is  no  indication 
I  that  the  lung  has  not  been  wounded  ;  emphysema,  although  a 
I  usual  symptom  of  injured  lung,  may  occur  even  in  non-penetrat- 
ing wounds,  as  has  been  already  mentioned ;  it  may  also  take 
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place  in  wotinds  penetrating  the  pleural  cavity  only :  thus  air  may 
be  drawn  in  through  the  external  wound  during  inspiration,  and 
on  expiration  this  air,  not  ,  finding  a  ready  exit,  may  be  expelled 
into  the  neighbouring  cellular  tissue ;  or  if  the  incised  wound 
be  very  large,  the  air  will  enter  the  cavity  in  a  large  volume, 
and  should  it  be  unable  to  escape,  it  will  cause  a  pneumo-thorax. 
5th.  The  absence  of  haemoptysis  is  by  no  means  a  sufficient  test 
that  the  pleural  cavity  only  has  been  penetrated.  Hajmoptysis, 
although  usually  a  symptom  of  injured  lung,  may  take  place 
in  non-penetrating  wounds,  and  even  in  injuries  of  the  lung 
it  may  be  absent ;  hence  the  surgeon  must  be  very  cautious  in 
relying  upon  individual  symptoms. 

Thus,  then,  there  are  no  absolute  signs  upon  which  we  can 
decide ;  we  must  await  the  issue,  and  maintain  a  strict  watch 
for  any  symj)tom  or  complication  which  may  set  in ;  our  prog- 
nosis must  be  guarded,  and  must  always  be  considered  unfavour- 
able for  at  least  four  or  five  days,  before  the  patient  can  be 
pronounced  to  be  out  of  danger ;  and  in  expressing  any  opinion, 
it  must  be  recollected  that  the  surgeon  is  not  bound  to  state 
whether  a  wound  has  penetrated  the  chest  or  not. 

The  primary  complications  which  may  ensue  in  this  class  of 
injuries  are,  emphysema,  pneumo-thorax,  hei'nia  of  the  lung, 
hsemo-thorax,  and  the  presence  of  foreign  bodies  in  the  wound 
or  cavity.  The  secondary,  or  subsequent,  complications  are, 
pleurisy,  hydro-thorax,  empyema,  fistulous  openings,  contrac- 
tion of  the  side  of  the  chest,  &c.  These  will  be  alluded  to  in 
their  appropriate  place. 

The  treatment  will  differ  but  little  from  that  laid  down  in 
non-penetrating  wounds,  viz.  the  removal  of  foreign  bodies,  the 
arrest  of  hsemorrhage,  the  immediate  closure  of  the  external 
wound,  and  strictly  enforcing  the  recumbent  position  untU  the 
period  of  danger  has  passed  over.  The  patient  must  be  kept  on 
low  diet,  and  be  carefully  watched  in  the  interim,  and  the 
slightest  indication  of  any  untoward  symptom  is  to  be  treated 
with  energy,  according  to  the  instructions  given  further  on. 

A  curious  complication  of  a  penetrating  wound  without  lesion 
of  a  viscus  is  the  escape  of  an  uninjured  lung  through  the  aper- 
ture, constituting  a  hernia  of  the  lung,  or  pneumocele.  There 
are  two  varieties,  both  of  which  are  comparatively  rare  ;  the  one 
occurring  at  the  time  of  the  infliction  of  the  wound,  and  called 
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immediate,  the  other  taking  place  after  cicatrisation  of  the 
external  wound,  and  called  consecutive. 

The  immediate  variety  is  seldom  observed,  for  in  general  the 
escape  of  the  lung  is  difficult,  owing  to  the  tendency  of  the 
external  air  to  find  its  way  in  through  the  wound  during  respira- 
tion, and  thus  prevent  any  protrusion  by  pressing  the  lung  away 
from  the  wound ;  the  hernia,  therefore,  must  take  place  before 
the  air  has  time  to  enter  the  chest ;  and  the  following  explana- 
tion of  its  production  has  been  offered.    If  there  be  a  large 
wound,  and  the  chest  be  at  the  time  suddenly  contracted  with 
direct  closure  of  the  glottis,  the  air  in  the  lung,  not  being  able 
to  escape  by  the  trachea,  becomes  pent  up  in  the  air-cells, 
distending  and  forcing  the  organ  against  the  parietes,  and 
causing  its  escape  where  the  latter  are  deficient.    The  most 
frequent  situation  in  which  wounds  are  liable  to  be  followed  by 
hernia  of  the  lung,  appears  to  be  at  the  anterior  part  of  the 
chest,  on  a  level  with  the  nipple ;  and  this  is  said  to  be  due  to 
the  greater  mobility  of  the  lungs  in  this  region,  the  rarity  of  any 
adhesions,  and  the  nearer  approach  of  the  wound  to  the  free 
edge  of  the  lungs,  which  would  more  readily  find  exit.  The  size 
of  the  hernia  varies  from  that  of  a  small  marble  to  that  of  a 
cricket-ball,  and  it  forms  a  more  or  less  globular  mass,  consist- 
ing of  the  lung-tissue,  covered  by  its  own  pleura,  and  having 
no  investing  sac ;  its  base  is  constricted,  and  encircled  by  a  kind 
of  neck,  formed  of  the  external  wounded  integument  and  the 
tissues  in  the  intercostal  space.    The  protruded  lung  may  be  at 
first  simply  congested;  but  this  congestion  may  increase  to  such 
an  extent  that  the  lung  may  assume  a  very  deep  black  colou.r, 
without,  however,  any  loss  of  vitality;  but  when  the  constriction 
continues,  and  the  congestion  and  exudation  increase,  together 
with  long  exposure,  gangrene  will  ensue,  and  sloughing-ofi"  of 
the  whole  mass  take  place,  constituting  a  natural  cure.  The 
prognosis  of  these  cases  is  generally  favourable.  The  treatment 
will  depend  chiefly  on  the  state  of  the  lung,  and  the  length  of 
time  which  has  elapsed  since  its  prolapse :  if  the  prolapse  be 
recent,  and  the  lung  healthy  in  appearance,  it  may  be  reduced 
by  careful  and  moderate  manipulation,  care  being  taken  not  to 
injure  its  delicate  structure  in  so  doing ;  should,  however,  this 
be  impracticable,  owing  to  the  very  great  constriction  of  the 
neck,  the  latter,  provided  it  be  formed  entirely  of  soft  structures, 
may  be  cautiously  divided,  care  being  taken  to  avoid  wounding 
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the  lung  or  the  intercostal  vessels.  If  the  lung  he  in  a  gangrenous 
condition,  it  may  be  left  to  nature  to  throw  it  off  by  sloughing; 
or  it  may  be  surrounded  by  a  ligature,  and  tied ;  or  it  may  be 
excised,  in  order  to  expedite  matters : — all  these  measures  have 
been  severally  and  successfully  tried.   Thus,  RoUande  cut  the 
prolapse  off,  and  powdered  the  surface  with  astringents,  and  with 
success  : — Tulpius  tied  the  pedicle,  and  excised  the  remainder ; 
the  patient  recovered  in  fifteen  days,  having  had  only  a  slight 
cough,  and  died  six  years  after,  when,  on  examination,  the  lung 
was  found  adhering  to  the  pleura,  at  the  seat  of  injury,  but  with- 
out notable  alteration  in  its  structure  : — Fabricius  relates  a  case, 
in  which  the  hernia  was  cauterized  with  the  hot  iron,  and  a 
recovery  effected,  the  patient  living  many  years  : — Ruysch  details 
a  case  in  which  a  ligature  was  applied,  and  the  mass  allowed 
to  slough  off,  and  with  favourable  results.    These  instances  are 
introduced  here  as  showing  how  a  delicate  organ,  like  the  lung, 
may  resist  such  measures,  and  not  as  examples  for  pursuing  the 
same  line  of  treatment,  which  is  too  hazardous,  risking  the 
production  of  pneumonia,  and  other  serious  mischief.  It  is  cer- 
tainly more  rational  and  harmless  to  leave  the  hernia  alone, 
under  all  circumstances,  where  we  are  unable  to  reduce  it. 

Mr.  S.  Cooper  (First  Lines  of  Surgery  p.  460)  mentions  a  case  brought  to 
him  at  Brussels  after  the  battle  of  Waterloo.  The  protruded  piece  of  lung  wasj 
of  a  long,  narrow,  tongue-like  form,  and  severely  contused.  The  wound  had' 
been  made  with  a  lance.  He  thought  at  first  of  cutting  the  protrusion  off,  but 
the  bleeding  made  the  inclusion  of  it  in  a  ligature  necessary.  The  patient,  he 
believed,  did  not  ultimately  recover. 

An  immediate  hernia  of  the  lung  may  occur  without  any  ex- 
ternal wound,  as  observed  in  rare  cases  of  extensive  comminuted 
fracture  of  the  ribs  ;  here  the  lung  is  generally  injured,  and  the 
lesion  itself  is  so  severe  as  to  be  attended  with  almost  imme- 
diately fatal  results.  It  has  also  been  described  as  having  taken 
place  during  violent  straining  in  the  efforts  of  parturition. 

The  consecutive  variety  is  when  the  protrusion  takes  place 
after  the  external  wound  has  closed :  thus  Velpeau  records  the 
case  of  a  man,  aged  29,  who  received  a  sword-thrust  at  the 
inner  side  of,  and  a  little  below,  the  left  nipple  ;  he  lost  much 
blood,  but  had  no  hsemoptysis ;  the  wound  healed  in  six  weeks, 
and  in  three  months  and  a  half  after  the  injury  he  was  admitted 
into  the  hospital  with  prolapse  of  the  lung ;  the  latter  was  found 
fixed  in  its  present  position,  and  was  therefore  left  alone.  In  this 
class  of  cases  the  lung  is  covered  by  integument ;  the  develop- 
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ment  and  progress  of  the  protrusion  is  very  slow,  and  it  may 
sometimes  attain  a  considerable  size.  The  signs  of  this  occur- 
rence will  be,  the  appearance  of  a  soft  tumour,  which  is  more 
or  less  circumscribed,  elastic,  and  indolent ;  the  integuments 
covering  it  are  perfectly  natural,  and  without  any  change  of 
colour.  The  swelling  moves  simultaneously  with  respiration, 
expanding  in  expiration  and  diminishing  in  inspiration ;  it 
enlarges  equally  at  all  points  during  coughing ;  and  if  respiration 
be  suspended  for  some  time,  the  tumour  disappears.  On  mani- 
pulation it  crepitates  and  imparts  an  impulse  on  coughing,  and 
the  depression  in  the  parietes  can  be  readily  felt.  On  ausculta- 
tion, it  emits  numerous  vesicular  bruits  ;  the  respiratory  murmur 
is  normal,  but  is  louder  and  less  mellow  than  in  the  natural 
situations. 

The  treatment  will  consist  in  protecting  this  hernia  from 
external  injury,  and  in  preventing  the  further  protrusion  of  the 
viscus :  this  may  be  done  by  means  of  carefully-adjusted  pads 
and  bandages :  some  have  recommended  the  application  of  a 
hoUow-padded  truss,  to  be  made  on  the  same  principle  as  that 
of  the  umbilical  truss. 

Congenital  and  spontaneous  hernia  of  the  lung  are  exceed- 
ingly rare  ;  these  varieties  do  not  come  under  our  consideration 
in  this  work. 

A  wound  of  the  lung  may  be  superficial  or  deep ;  and  when 
arising  from  external  wound,  it  may  be  either  of  the  incised, 
punctured,  lacerated,  or  gun-shot  variety ;  but  when  produced 
by  fractured  ribs,  it  is  generally  of  the  lacerated  kind.  The 
incised  wounds  are  the  most  dangerous,  as  they  almost  always 
give  rise  to  immediate  hEemorrhage  and  Cocape  of  air ;  the  lace- 
rated wounds  are  next  in  severity,  on  account  of  the  retractility 
of  the  lung-tissue ;  punctured  wounds,  such  as  are  caused 
by  a  stab,  are  the  simplest  form,  and  offer  a  more  favourable 
prognosis  ; — gun-shot  wounds  have  been  specially  considered  in 
a  previous  essay  (see  p.  191). 

Three  conditions  generally  take  place  when  the  lung  is 
wounded — the  escape  of  blood  or  hsemorrhage,  the  escape  of 
air  from  division  of  the  air-vesicles  or  tubes,  and  a  more  or  less 
collapsed  state  of  the  organ.  The  escape  of  blood  may  take 
place  into  the  parenchyma  of  the  lung,  causing  ecchymosis,  or 
a  kind  of  pulmonary  apoplexy,  and  this  is  generally  met  with  in 
superficial  wounds,  and  in  the  punctured  variety ;  it  may  escape 
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into  tlie  air-tube,  and  be  coughed  up  with  the  sputa,  constitut- 
ing haemoptysis  ;  it  may  pass  through  the  parietal  wound  exter- 
nally; or  it  may  flow  freely  into  the  cavity  of  the  pleura,  producing 
htemo-thorax.  The  escape  of  air  may  likewise  find  its  way  into 
each  of  the  above  situations,  viz.,  into  the  lung-tissue,  causing 
lobular  emphysema,  as  observed  in  punctured  wounds  ;  into  the 
bronchi,  mixing  with  the  blood  and  sputa,  and  forming  a  mix- 
ture of  a  frothy  red  character ;  into  the  pleural  cavity,  inducing 
a  pneumo-thorax ;  or  it  may  escape  externally  through  the 
parietal  wonnd,  but  more  generally  it  becomes  difiPused  into  the 
subcutaneous  cellular  tissue,  producing  more  or  less  extensive 
emphysema.  The  collapse  of  the  lung  may  or  may  not  take 
place,  and  this  wiU  depend  a  good  deal  upon  the  antecedent 
circumstances :  where  a  lung  has  become  adherent  from  old 
pleuritic  adhesions,  no  collapse  wiU  ensue,  nor  any  escajDe  of 
air  or  blood  into  the  pleura ;  hence  a  favourable  issue  will  be 
expected. 

The  repair  of  a  wounded  lung  may  take  place  in  a  few  days ; 
slight  inflammation  and  exudation  of  plastic  material  ensues, 
causing  a  partial  hepatisation,  then  organisation  of  the  thin 
plastic  effusion,  when  contraction  and  cicatrisation  follow ;  all 
of  which  may  be  completed  in  from  ten  to  fifteen  days.  In  a 
few  rare  instances,  immediate  union  has  been  proved  to  have 
taken  place. 

The  symptoms  diagnostic  of  a  wounded  lung,  excluding  the 
primary  and  secondary  complications  (viz.  emphysema,  pneumo- 
thorax, hsemo-thorax,  pleurisy,  pneumonia,  &c.),  are  the  follow- 
ing : — 1.  The  escape  of  blood  and  air  through  the  external 
wound,  of  a  pale  red  and  frothy  character ;  this  symptom  will 
be  a  strong  presumptive  evidence,  but  its  absence  by  no  means 
indicates  that  the  lung  is  not  wounded :  there  may  be  an  influx 
and  efflux  of  this  frothy  blood  during  inspiration  and  expiration, 
should  the  wound  in  the  lung  be  opj^osed  to  the  external  one. 
2.  The  issue  of  blood  mixed  with  air  and  mucus  from  the  mouth 
during  the  efforts  of  coughing;  and  this  is  always  to  be  regarded 
as  a  dangerous  sign,  for  bleeding  is  generally  abundant  in 
severe  wounds  of  the  lung,  and  in  such  wounds,  the  complete 
expulsion  of  the  blood  being  impossible,  it  accumulates  in  the 
tubes,  producing  a  choking  sensation,  and  may  suffocate  the 
patient.  3.  A  deeply  fixed  pain  in  the  chest,  and  a  considerable 
degree  of  irritation  and  tickling  in  the  larynx,  inducing  a  con- 
stant desire  to  cough.  4.  Dyspnoea  and  difficulty  in  respiration, 
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owing  to  partial  collapse  of  the  lung,  or  pressure  upon  its 
structure. 

The  constitutional  symptoms  are,  in  the  first  instance  on 
receipt  of  the  injury,  those  of  collapse,  arising  either  from  shock 
or  great  loss  of  blood :  this  symptom  need  not  excite  alarm, 
unless  it  extend  over  a  protracted  period.  After  a  short  time 
reaction  ensues,  and  to  this  condition  the  sxirgeon  directs  his 
cliief  attention  :  inflammation  and  inflammatory  fever,  pleurisy 
and  pneumonia,  are  next  to  be  apprehended,  and  to  be  warded 
off  if  possible  :  the  symptoms  and  treatment  of  these  complica- 
tions do  not  come  within  the  province  of  this  work. 

Tlie  prognosis  of  wounded  lung  must  generally  be  regarded 
as  unfavourable,  even  when  unattended  by  any  dangerous  com- 
plication. 

The  local  treatment  will  consist  in  arresting  any  hsemorrhage 
from  the  superficial  vessels,  in  removing  all  extraneous  bodies, 
and  in  closing  the  external  wound  as  quickly  as  possible,  so  as 
to  prevent  air  being  drawn  into  the  chest ;  and  then  confining 
the  chest  to  a  state  of  repose  b}''  carefully-applied  strips  of 
adhesive  plaster,  extending  from  the  spine  to  the  sternum. 
The  external  application  of  ice  to  the  chest  has  been  used  in 
severe  htemoptysis,  and  with  the  best  effects.  The  constitutional 
measures  will  comprise  the  adoption  of  such  remedies  as  are 
appropriate  for  the  particular  stage  in  which  the  patient  is 
found :  thus  in  the  stage  of  collapse  it  is  not  desirable  to 
interfere,  for  collapse  is  the  means  by  which  haemorrhage  is 
restrained,  by  allowing  coagulation  to  take  place  in  the  divided 
vessels.  The  patient  should  be  left  in  the  position  in  which  he 
is  found,  or  be  carefully  carried  to  jome  more  convenient 
locality ;  the  room  or  place  should  be  coo],  and  every  measure 
tending  to  prevent  haemorrhage  should  be  adopted.  In  the 
stage  of  reaction  much  energy,  discretion,  and  sound  judgment 
must  be  displayed  by  the  surgeon,  and  his  attention  must  be 
mainly  directed  to  the  degree  and  severity  of  the  haemoptysis, 
dyspnoea,  and  thoracic  complications  :  total  abstinence  from 
food  and  exciting  drinks  must  be  enjoined  for  the  first  few 
days ;  the  internal  exhibition  of  ice  and  cold  diluents  is  ac- 
ceptable; the  judicious  and  prompt  use  of  the  lancet  will  cut 
short  a  severe  haemoptysis,  and  will  tend  to  prevent  the  subse- 
quent development  of  inflammation.  Yenesection  should  be 
performed  in  the  semi-erect  posture,  and  the  blood  taken  pleno 
rivo ;  and  we  should  bear  in  mind  that  the  object  of  the  vene- 
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section  is  not  so  much  to  take  away  blood  as  to  make  a  sudden 
impression  on  the  general  system,  so  as  to  induce  an  artificial 
collapse.  Dr.  Macleod  remarked  tliat  the  cases  of  gun-shot 
wounds  of  the  lungs,  in  the  Crimean  campaign,  which  did 
best,  were  those  in  which  early  active  and  repeated  bleedings 
were  had  recourse  to.  The  employment  of  the  remedies  pre- 
scribed in  case  of  haemoptysis  may  be  used  with  effect,  such  as 
sulphuric  acid,  in  large  doses,  acetate  of  lead,  &c.  In  the  stage 
of  inflammation,  the  treatment  will  comprise  the  adoption  of 
the  measures  detailed  in  works  on  the  practice  of  medicine, 
under  the  headings  pleurisy,  pneumonia,  &c.  &c. 

The  following  complications,  although  generally  associated 
with  wounds  of  the  lung,  may  occur  from  other  causes.  We 
have  had  occasion  to  mention  these  complications  incidentally, 
but  shall  now  describe  each  separately. 

a.  Emphysema,  or  the  infiltration  of  air  into  the  subcutaneous 
cellular  tissue,  when  occurring  in  the  region  of  the  chest,  may 
be  due  to  one  of  four  conditions  :  the  first,  and  by  far  the  most 
frequent  form  arises  from  fracture  of  the  ribs,  where  the  broken 
bone  has  penetrated  the  pleura  and  entered  the  lung,  allowing 
air  to  escape  :  the  second,  from  penetrating  wounds  of  the 
lungs  or  bronchi ;  where  on  inspiration  the  air  received  into 
the  lung  escapes  from  its  wounded  part  into  the  chest,  and  on 
expiration  is  forced  out  through  the  external  wound,  diffusing 
itself  in  the  cellular  tissue;  if  the  external  opening  be  large 
and  directly  corresponding  to  that  in  the  lung,  no  emphysema 
may  take  place,  but  in  oblique  and  punctured  wounds  it  is 
almost  always  present,  and  increases  during  every  successive 
act  of  respiration :  the  third,  from  penetrating  wounds  of  the 
pleura  without  any  lesion  of  the  lung,  where  the  air  enters 
from  the  exterior  during  each  inspiration,  and  on  being  forced 
out  again  at  expiration,  cannot  entirely  escape,  but  diffuses 
itself  under  the  integument :  the  fourth,  and  rarer  form  pro- 
ceeds from  rupture  of  the  air-cells  without  any  external  wound 
or  fracture  ;  this  latter  is  generally  found  occurring  in  idiopathic 
emphysema,  and  arising  from  pathological  causes,  such  as  the 
bursting  of  a  vomica ;  but  it  may  be .  observed  in  traumatic 
cases,  as  from  violent  efforts  while  holding  the  breath  in  partu- 
rition, and  in  the  rare  instances  of  rupture  of  the  lung  from 
external  violence  without  fracture  or  wound  :  and  we  may  here 
include  those  cases  in  which  the  air  makes  its  way  into  the 
posterior  mediastinum,  travelling  up  through  the  superior 
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I  opening  of  the  chest  into  the  cellular  tissue  of  the  neck,  and 
then  diffusing  itself  through  the  body. 

The  symptoms  of  emphysema  consist  of  a  swelling  of  the  in- 
tegument, commencing  at  the  seat  of  mischief,  and  gradually 
i   and  progressively  increasing  in  all  directions,  the  skin  remain- 
!   ing  of  a  perfectly  natural  colour  ;  this  swelling  has  a  peculiar 
and  distinctive  character,  which  renders  its  diagnosis  easy,  viz. 
j    a  crepitating  and  crackling  feel  under  pressure,  by  some  com- 
I   pared  to  the  feeling  of  a  dry  bladder  half-filled  with  air — it  is 
j   elastic,  but  the  air  may  be  made  to  change  its  situation  by 
digital  pressure ;  it  speedily  returns,  however,  on  removal  of 
the  finger,  and  is  thus  unlike  oedema  and  anasarca,  which  pit 
on  pressure,  and  remain  so  for  some  time  :  there  is  no  attending 
pain.    In  some  cases,  where  the  wound  of  the  lung  has  br'en 
very  large,  it  may  extend  from  head  to  foot  in  an  incredibly 
short  time ;  the  patient  being,  as  it  were,  blown  out  to  an 
enormous  size.    The  constitutional  symptoms  will  depend  upon 
the  pressure  exerted  by  this  diffused  air  upon  important  organs, 
such  as  the  trachea;  its  diffusion  into  the  mediastinum  and 
into  the  pleural  cavity;  when  the  patient  will  complain  of 
tightness  of  breathing,  followed  by  increased  difiiculty,  which 
will  become  almost  insupportable,  so  that  he  cannot  lie  down  : 
impeded  aeration  of  the  blood  and  obstruction  to  the  circulation 
soon  show  themselves,  by  the  livid  red,  swollen,  and  suffused 
countenance,  the  weak,  contracted,  and  afterwards  irregular 
pulse,  cold  extremities,  and,  if  this  condition  be  not  relieved, 
death  by  suffocation. 

The  prognosis  is  in  general  very  favourable,  except  in  cases 
of  extensive  wounds. 

The  local  treatment  will  in  some  measure  depend  upon  the 
nature  of  the  cause  :  thus  in  emphysema  from  fractured  ribs,  a 
question  arises  whether  or  not  a  bandage  or  strapping  should 
be  applied. 

Abernethy*  speaks  in  favour  of  this  practice :  '  Pressure  by  bandage  not  only 
hinders  the  air  from  diffusing  itself  through  the  cellular  substance,  but  serves 
to  prevent  it  from  escaping  out  of  the  v^ounded  lung,  and  of  course  facilitates 
the  healing  of  the  vround,  which  w^ould  be  prevented  by  the  constant  transmis- 
sion of  air.  Its  early  application,  therefore,  will  often  prevent  a  veiy  trouble- 
some symptom,  whilst  at  the  same  time,  by  keeping  the  fractured  bones  from 
motion,  it  greatly  lessens  the  sulFerings  of  the  patient.'    Samuel  Cooper,t  on 


*  Surgical  Works,  vol.  ii.  p.  179. 

t  Surgical  Dictionary,  7th  edit.  p.  489. 
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the  other  hand,  remarks  :  'When  emphysema  is  complicated  with  a  fractured 
rib,  the  latter  injury  is  unquestionably  a  reason  in  favour  of  a  bandage.  But 
whether  the  pressure  of  the  roller  will  be  useful  or  hurtful  with  respect  to  the 
emphj'sema  itself,  or  the  state  of  lungs  and  respiration,  may  be  questionable. 
As  for  its  tendency  to  resist  the  diffusion  of  air  in  the  cellular  tissue,  this  cir- 
cumstance does  not  appear  to  me  important,  because  the  air  thus  diffused,  much 
as  it  disfigures  the  patient,  is  nearly  harmless,  at  least  so  long  as  the  great 
serous  cavities  and  the  interlobular  texture  of  the  lungs  remain  uninflated ;  a 
danger,  also,  which  no  bandaging  has  any  tendency  to  prevent.  Neither  will 
a  bandage  have  so  much  effect  in  hindering  the  diffusion  of  air  as  scarifications, 
witli  this  important  additional  consideration,  that  punctures,  or  small  incisions 
made  over  the  broken  rib,  prevent  the  spreading  of  the  air,  by  letting  it  escape, 
while  a  bandage  can  only  do  so  by  more  or  less  resisting  its  escape  from  the 
cavity  of  the  pleura,  which  mode  of  operation  in  some  cases  would  dangerouslj' 
interfere  with  the  continuation  of  respiration  by  the  lung  of  the  opposite 
side.' 

It  appears  best  to  be  guided  in  this  respect  by  the  patient's 
sensations.  If  moderately  firm  pressure  on  the  injured  part  of 
the  chest  with  the  hands  affords  relief  to  the  breathing,  it  will 
be  right  to  make  trial  of  the  bandage ;  but  if  this  appears  to 
increase  the  pain  or  the  dyspnoea,  its  use  must  be  abandoned. 
Some  surgeons  are  great  advocates  for  making  punctures,  or 
small  incisions,  in  emphysema ;  but  in  general  they  are  not 
requisite,  and  should  form  the  exception  rather  than  the  rule, 
to  be  employed  when  the  air  has  diffused  itself  over  a  great 
extent  of  surface,  and  not  to  be  performed  over  the  fractured 
bone  if  it  can  be  avoided.  Wliere  emphysema  is  due  to  the 
external  air  being  drawn  in  through  a  wound  during  respira- 
tion, the  treatment  will  be  to  force  out  again  as  much  air  as 
possible,  and  to  close  the  wound.  Where  it  is  due  to  penetrating 
wounds  of  the  lung,  is  the  external  wound  to  be  closed  or  left 
open  ?  Both  plans  are  liable  to  objection  ;  thus,  if  the  wound 
be  closed,  there  is  no  direct  vent  for  the  air  to  escape,  and  the 
effusion  continues  to  extend  more  rapidly ;  and,  on  the  other 
hand,  if  the  wound  be  left  open,  the  external  air  may  be  drawn 
in  and  increase  the  mischief. 

Larrey*  gives  an  excellent  case  in  point :  '  The  emphysema  arose  from  a 
wound  of  the  lung  by  a  lance.  The  whole  bod^  was  prodigiously  swelled  ;  the 
integuments  so  distended  that  the  limbs  were  inflexible,  the  eyes  buried,  and 
the  lips  so  enlarged  that  nothing  could  be  introduced  into  the  mouth.  The 
pulse  and  respiration  were  scarcely  perceptible,  and  the  voice  feeble  and  inter- 
rupted. The  lance  had  entered  obliquely,  under  the  lower  angle  of  the  scapula, 
and  although  the  external  and  internal  orifices  of  the  wound  wen;  not  parallel, 


•  M^m.  (le  Chir.  militaire,  t.  iv. 
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the  surgeon  had  applied  adhesive  straps,  and  closed  the  external  one.  Hence 
the  air,  as  it  escaped  from  the  lungs,  distended  the  cellular  tissue.'  Larrey 
immediately  removed  the  dressings  ;  and  with  a  bistoury  made  the  opening  in 
the  pleura  and  skin  parallel.  Cupping-glasses  vrere  then  applied  over  the 
wound,  and  quickly  filled  with  air  and  blood.  The  lips  of  the  wound  were 
now  brought  together,  and  kept  so  with  a  suitable  bandage.  Cupping-glasses 
and  scarificators  were  applied  to  various  parts  of  the  body  ;  and  in  others  inci- 
sions were  made  with  a  scalpel.    The  patient  recovered. 

The  constitutional  measures  will  be,  to  relieve  any  urgent 
dyspnoea,  to  diminish,  the  violence  of  the  respiratory  effoi-ts,  and 
to  lessen  the  heart's  action,  taking  care  not  to  depress  the 
patient  too  much.  Antimony  and  ipecacuanha  are  the  most 
essential  remedies,  given  in  full  and  repeated  doses.  Venesec- 
tion must  be  employed  where  there  is  much  pulmonary  con- 
gestion and  oppression  of  the  circulation. 

h.  Pneumo-thorax  is  when  the  air  is  confined  to  the  cavity  of 
the  pleura,  and  is  generally  concomitant  with  emphysema,  so 
that  the  two  might  be  treated  of  together ;  however,  to  render 
the  subject  less  complicated,  they  are  described  separately. 
The  causes  of  this  accident  are  the  same  as  those  of  em- 
physema, and  the  same  remarks  apply  to  it.  When  it  occurs 
in  a  moderate  degree  and  in  conjunction  with  emphysema,  it 
does  not  attract  the  surgeon's  notice  ;  but  his  attention  is  at 
once  arrested  when  it  begins  to  interfere  with  the  lungs, 
and  compresses  them  towards  the  spine  and  centre  of  the 
thorax.  Pneumo-thorax  may  also  arise  from  disease  of  the 
lung,  especially  in  phthisis ;  hence  its  study  is  more  appro- 
priately referred  to  in  works  on  medicine.  In  this  place, 
reference  wiU  be  made  only  to  its  symptoms  and  treatment  in 
connection  with  injuries  and  wounds  of  the  chest.  The  symp- 
toms are,  urgent  and  distressing  dyspnoea,  tympanitic  resonance 
of  the  chest  on  percussion,  amphoric  respiration,  and  a  kind  of 
metallic  tinkling  or  a  ringing  metallic  resonance  on  ausctdta- 
tion,  if  the  lung  is  not  too  much  compressed. 

The  treatment  will  consist,  when  the  symptoms  are  urgent 
and  threatening,  in  allowing  the  air  to  escape  externally,  either 
by  enlarging  the  wound,  or,  if  there  be  no  wound,  by  intro- 
ducing a  trocar  and  canula,  as  in  paracentesis  thoracis,  described 
a  few  pages  further  on. 

c.  Hscmo-thorax  is  haemorrhage  into  the  cavity  of  the  pleura. 


590 


INJURIES  OF  THE  CHEST. 


This  is  so  remarkably  well  described  by  John  Hunter,*  in  his  treatise  on 
'  Gun-shot  Wounds,'  that  we  cannot  refrain  from  quoting  the  following  remarks. 
'  lu  the  cases  of  stabs,  especially  if  with  a  sharp  instrument,  the  vessels  will 
bleed  freely,  but  the  external  wound  will  collapse  and  cut  off  all  external  com- 
munication. If  the  lungs  are  wounded  in  the  same  manner,  we  must  expect 
considerable  bleeding  from  them,  and  this  bleeding  will  be  into  the  general 
cavity  of  the  thorax  (if  the  lungs  at  this  part  have  not  previously  adhered 
there),  and  likewise  into  the  cells  of  the  lungs  or  ^bronchise,  which  will  be 
known  by  producing  a  cough,  and,  in  consequence  of  it,  a  bleeding  at  the 
mouth  ;  for  the  blood  that  is  extravasated  into  the  air-cells  of  the  lungs  will  be 
coughed  up  by  the  trachea,  and  by  that  means  will  become  a  certain  symptom 
of  the  limgs  being  wounded  ;  but  that  which  gets  into  the  cavity  of  the  thorax 
cannot  escape,  and  tlierefore  must  remain  till  the  absorbents  take  it  up,  which 
they  will  do,  if  it  is  only  in  small  quantity ;  but  if  in  large  quantity,  this 
extravasated  blood  will  produce  symptoms  of  another  kind.' 

The  sjonptoms  will  depend,  in  a  great  measure,  on  the  quan- 
tity of  blood  poured  out  within  a  definite  period.  Where  the 
blood  is  effused  immediately  and  in  large  quantities,  there  will 
be  all  the  signs  of  internal  hsemorrhage,  and  death  speedily 
ensues,  owing  to  the  immense  loss  of  blood,  and  suffocation 
from  pressure  on  the  lungs.  This  generally  takes  place  in 
extensive  wounds  of  the  lung,  but  may  also  occur  from  wound 
of  the  large  vessels  in  the  chest,  or  even  from  wound  of  the 
intercostal  vessels.  The  signs  are,  great  oppression  and  un- 
easiness, restlessness,  and  sitting  up  in  bed,  with  the  body  bent 
forwards  ;  the  countenance  and  surface  become  deadly  pale  and 
cold,  and  this  is  followed  soon  by  syncope  and  utter  prostra- 
tion, the  patient  lying  almost  motionless  in  bed,  with  the  legs 
drawn  up,  and  an  occasional  heaving  of  the  chest ;  with  dilated 
pupils  and  glassy  eye,  clammy  perspiration  and  weak  fluttering 
pulse. 

Where  the  effusion  of  blood  takes  place  slowly,  recovery  may  be  anticipated, 
and  the  symptoms  of  such  effusion  may  be  well  illustrated  from  Hunter's  work : 
he  says  :  '  The  symptoms  of  these  accidents  are,  first,  a  great  lowness,  which  pro- 
ceeds from  the  nature  of  the  parts  wounded,  and  perhaps  a  fainting  from  the 
quantity  of  blood  lost  to  the  circulation ;  but  this  will  be  in  proportion  to  the 
quantity  and  quickness  with  which  it  was  lost.  A  load  in  the  breast  will  be 
lelt,  but  more  from  a  sensation  of  this  kind  than  from  any  real  weight,  and  a 
considerable  difficulty  in  breathing.  This  difficulty  in  breathing  will  arise  from 
the  pain  the  patient  will  have  in  expanding"  the  lungs  in  inspiration,  and  will 
also  proceed  from  the  muscles  of  respiration  of  that  side  being  wounded ;  and 
this  will  continue  for  some  time,  from  the  succeeding  inflammation :  it  will 
hinder  the  expansion  of  the  thorax  on  that  side,  and  of  course  in  some  degree 
of  the  other  side,  as  we  have  not  the  power  of  raising  one  side  without  raising 
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the  other ;  and  if  wounded  by  a  cutting  instrument,  the  lungs  of  that  side,  not 
being  able  to  expand  fully,  by  the  cavity  of  the  thorax  being  in  part  filled  with 
blood,  will  also  give  the  symptoms  of  difficulty  of  breathing.  The  patient  will 
not  be  able  to  lie  down,  but  must  sit  upright,  that  the  position  may  allow  of 
the  descent  of  the  diaphragm,  to  give  room  in  the  chest.' 

The  diagnosis  will  depend  on  certain  rational  and  physical 
signs  :  the  rational  are,  firstly,  the  symptoms  peculiar  to  all 
abundant  hsemorrhages,  such  as  syncope,  vertigo,  paleness,  &c.; 
and,  secondly,  the  functional  disturbance  of  respiration,  such  as 
dyspnoea,  short  and  hurried  breathing,  continual  agitation  and 
change  of  position.  These  symptoms  are  by  no  means  conclu- 
sive, as  they  may  be  present  without  any  efi'usion  in  the  chest ; 
and,  on  the  other  hand,  patients  may  die  of  effusion  of  blood  in 
the  chest,  without  any  serious  impediment  to  the  respiration. 
The  physical  signs  are  more  to  be  depended  upon  :  they  are 
ascertained ;  1st,  by  mensuration,  which  enables  us  to  detect 
the  enlargement  of  the  chest  on  one  side,  the  bulging  of  the 
intercostal  spaces,  and  the  diminished  mobility  of  the  ribs  ;  2nd, 
by  percussion,  which  will  indicate  dulness,  or  even  a  complete 
absence  of  all  resonance  ;  3rd,  by  auscultation,  which  will  detect 
an  absence  of  respiratory  murmur,  and  by  careful  watching  may 
even  enable  one  to  trace  the  effusion  as  it  increases  upwards  ; 
4th,  by  succussion,  either  felt  by  the  patient  or  produced  by  the 
surgeon  :  where  present,  it  is  a  good  test,  but  it  is  often  unat- 
tainable ;  5th,  by  the  appearance  of  ecchymosis  in  the  lumbar 
region  at  the  base  of  the  chest,  according  to  Valentin  and  other 
surgeons,  who  describe  it  as  taking  place  several  days  after  the 
injury,  and  as  extending  from  the  angle  of  the  false  ribs  towards 
the  quadratus  lumborum  muscle,  and  as  being  of  a  deep  violet 
colour,  in  consequence  of  a  transudation  of  the  blood  from  the 
chest :  however,  this  sign  is  not  always  present,  and  its  absence 
may  deceive  the  surgeon,  as  happened  to  Sancerole,  who  de- 
clined to  perform  paracentesis  because  there  was  no  ecchymosis, 
and  yet,  on  examination  after  death,  a  pint  of  blood  was  found 
in  the  chest. 

The  treatment  considered  to  be  most  judicious,  is  to  close  the 
external  wound,  and  to  allow  the  effused  blood  to  coagulate  if 
possible,  and  thus  form  a  plug  against  further  haemorrhage  ; 
the  effusion  may  prove  to  be  inconsiderable,  and  provided  no  air 
has  decomposed  the  blood,  and  there  be  only  slight  subsequent 
inflammation,  the  whole  may  become  absorbed.  Should,  how- 
ever, the  effusion  increase,  and  cause  the  above-named  symp- 
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toms,  paracentesis  must  be  performed.  Some  recommend  that 
the  external  wound  should  be  kept  open,  and  the  patient  placed 
in  such  a  position  as  to  enable  the  fluid  blood  to  flow  out,  and 
to  persevere  in  this  measure ;  Ambrose  Pare  mentions  several 
such  cases  as  being  successful.  Others,  again,  prefer  enlarging 
the  external  wound,  so  as  to  allow  a  more  speedy  escape  for 
the  effused  blood ;  and  this  also  has  been  attended  with  success 
in  several  instances.  With  regard  to  the  attempts  at  the  re- 
moval of  the  blood  bj  means  of  a  tube  and  pump,  this  method  is 
attended  with  too  great  a  risk,  as  the  pleura  and  lung  may  be 
injured  ;  and  in  respect  to  the  injection  of  fluids  into  the  chest  to 
soften  down  and  break  up  the  clots,  as  has  been  actually  pro- 
posed, this  would  be  only  substituting  one  effusion  for  another. 

d.  Penetrating  wounds  of  the  chest,  complicated  with  the 
presence  oi foreign  bodies,  are  always  to  be  considered  danger- 
ous, inasmuch  as  they  may  set  up  inflammation  and  its  conse- 
quences. The  foreign  body  may  be  lodged  in  the  parietes,  or 
it  may  enter  the  pleural  cavity  and  fall  upon  the  diaphragm ; 
or,  again,  it  may  pass  into  the  pericardium;  generally,  however, 
foreign  bodies  enter  the  lungs  or  heart :  in  rare  instances, 
especially  if  the  substance  be  small,  svich  as  a  bullet,  it  may 
become  encysted,  and  remain  quiescent  for  years. 

When  the  foreign  body  is  lodged  in  the  parietes,  it  must  be  extracted  forth- 
■with  ;  but  some  difficulty  may  be  experienced,  as  is  recorded  by  Sabatier,*  in 
the  case  of  a  man  aged  twenty-seven,  who  was  struck  very  violenth'  with  a 
knife  on  the  outer  part  of  the  fourth  true  rib  ;  considerable  coughing  and  spit- 
ting of  blood  ensued,  and  the  symptoms  were  found  to  depend  on  the  prese.ico 
of  a  piece  of  the  knife,  which  had  pierced  the  rib,  and  was  projecting  some  way 
into  the  thorax.  So  little  of  the  foreign  body  was  on  the  outside  of  tlie  rib, 
and  it  was  so  fixed  in  the  bone,  that  it  could  neither  be  extracted  with  any 
kind  of  forceps,  nor  even  moved  in  the  least  with  a  leaden  mallet,  &c.  M. 
Gerard  conceived  that  an  attempt  might  be  made  to  extract  the  foreign  body 
by  pushing  it  from  within  outwards.  For  this  purpose,  having  put  a  steel 
thimble  on  his  index  finger,  ho  introduced  it  into  the  cavity  of  tlie  tliorax,  and 
thus  succeeded  in  pushing  out  the  piece  of  tlie  knife.    The  patient  recovered.! 

Malle,  in  1843,  trepanned  the  fifth  rib,  in  which  the  blade  of  a  knife  was  im- 
pacted (which  could  not  be  seized  with  forceps).  Recovery  ensued  :  but  this  is  a 
dangerous  proceeding,  on  account  of  the  neighbourhood  of  the  pleura. 

*  Med.  opcratoire,  torn.  ii. 

t  M.  Vidal  throws  some  doubt  upon  the  propriety  of  this  proceeding :  ho 
says,  'It  is  not  easy  to  introduce  the  linger  armed  with  a  tliinible  through  an 
intercostal  space ;  and  even  should  it  be  practicable,  great  risk  is  run 
of  tlie  thimble  coming  ofl'  and  falling  into  the  chest  on  withdrawal  of  the 
ftnuev.' 
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Wlien  the  foreign  body  lias  entered  tlie  pleural  cavity,  its 
presence  is  rendered  very  obscure  in  consequence  of  the  speedy 
inflammation,  and  tlie  almost  necessarily  ensuing  empyema.  Its 
diagnosis  must  be  based  upon,  1st,  the  penetration  of  a  body, 
or  ball,  which  has  not  passed  out,  and  which  is  followed  by 
thoracic  symptoms  ;  2nd,  the  absence  of  all  signs  of  wound  of 
the  lung ;  3rd,  irritation  and  inflammation  of  the  diaphragm, 
from  the  ball  or  foreign  substance  gravitating  to  the  bottom  of 
the  chest. 

In  the  case  of  policeman  Thain,  who  was  shot  whilst  bringing  a  prisoner  from 
Hamburg,  the  symptoms  were  at  first  so  slight  that  the  wounds  were  regarded 
as  being  superficial ;  but  after  several  days,  sudden  symptoms  of  empyema  set 
in,  together  with  great  diaphragmatic  pains  and  dyspnoea,  and  speedy  death. 
On  examination,  one  ball  was  found  lodged  in  the  intercostal  space,  another  in 
the  diaphragm,  and  a  third  was  rolling  about  loose  in  the  chest ;  but  the  lung 
was  uninjured. 

Larrey  was  more  successful,  for  in  one  of  his  cases  he  made  an  incision  into 
the  chest,  and,  after  evacuating  about  twelve  ounces  of  pus,  he  succeeded  in 
removing  the  ball  by  means  of  a  polypus  forceps,  having  previously  ascertained 
its  presence  by  the  introduction  of  a  sound.  The  general  effects  of  such  injuries 
are  pleurisy,  empyema,  hectic  fever,  and  death. 

When  the  foreign  body  has  entered  the  lung,  an  unfavourable 
prognosis  must  be  given;  but  some  remarkable  instances  of 
recovery  are  on  record. 

Mr.  South*  mentions  the  case  of  a  sailor,  aged  nineteen,  whose  chest  was 
transfixed  by  the  bolt  of  the  trysail-mast  (five  inches  and  a  half  long,  and  two 
inches  and  a  half  wide).  It  entered  between  the  fourth  and  fifth  left  ribs,  frac- 
turing the  fourth  about  one  inch  and  a  half  from  the  sternum,  and  made  its 
exit  between  the  eleventh  and  twelfth  ribs,  four  inches  to  the  left  of  the  spine. 
There  was  diSicult  breathing,  haemoptysis,  and  thi  2atening  suffocation.  The 
wound  was  closed  by  lint  and  strapping ;  he  was  freely  bled,  both  locally  and 
generally,  and  put  under  the  influence  of  mercury.  He  recovered  and  went  to 
sea,  was  shipwrecked  twice,  and  saved  his  life  by  swimming  a  considerable  dis- 
tance. He  was  seen  ten  years  afterwards,  and  was  then  quite  well.  Velpeau  f 
cites  the  case  mentioned  by  Guillon,  that  of  a  convict  who  died  at  Eochefort,  and 
in  whose  chest  was  found  a  part  of  a  fencing  foil ;  this  had  traversed  the  chest 
from  one  part  to  the  other,  and  one  of  the  extremities  was  implanted  in  the  rib, 
while  the  other  end  was  fixed  in  the  spine  ;  the  middle  part  was  in  the  centre 
of  the  lung,  surrounded  by  calcareous  deposit.  It  was  ascertained  that  the 
wound  took  place  fifteen  years  before,  and  there  was  no  suspicion  of  the  pre- 
sence of  a  foreign  body.  In  the  Museum  of  the  Royal  College  of  Surgeons  of 
England  is  recorded  the  case  of  T.  T.,  aged  thirty-five  : — the  shaft  of  a  chaise 
was  forced  between  the  ribs  on  the  left  side,  through  the  cavity  of  the  thorax 
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*  South's  Chelius,  vol.  i.  p.  441. 
t  Presse  medicale,  tom.  i.  p.  151. 
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behind  the  sternum,  and  made  its  exit  between  the  ribs  on  the  right  side,  with- 
out injury  to  the  large  vessels,  lungs,  &c.  It  was  withdrawn,  and  he  walked 
up  two  flights  of  stairs  to  bed ;  he  had  difficulty  of  breathing,  pain  and  weight 
in  the  chest,  vomiting  and  hiccough.  He  was  bled  very  largely  and  blistered. 
He  recovered,  and  lived  for  live  years  without  inconvenience,  when  he  began 
to  suffer  from  difficulty  of  breathing  and  irregular  action  of  the  heart.  He 
died  ten  years  after  the  accident.  The  lungs  were  adherent  to  the  parietes,  and 
the  pericardium  entirely  adherent  to  the  heart,  which  latter  was  larger  than 
usual, 

Tlie  secondary  complications  or  the  consecutive  effects  of 
penetrating  wounds  of  the  chest  have  already  been  cursorily 
alluded  to,  viz.  pleurisy,  pneumonia,  and  empyema.  The  symp- 
toms, diagnosis,  prognosis,  and  treatment  of  these  diseases 
hardly  come  under  consideration  in  this  place,  and  the  reader 
must  therefore  be  referred  on  these  pomts  to  the  standard 
works  on  medicine ;  but,  at  the  same  time,  the  surgeon  must 
bear  in  mind  that  he  is  bound  to  possess  an  accurate  knowledge 
of  all  these  complications,  so  that  he  may  be  enabled  to  antici- 
pate and  detect  the  coming  mischief,  and  thus  check  and  repel 
it  by  suitable  treatment. 

However,  it  has  been  deemed  advisable  to  enter  into  some 
further  particulars  respecting  the  operation  for  the  relief  of 
empyema  and  other  effusions  in  the  chest.  This  operation  the  i 
surgeon  is  sometimes  called  upon  to  perform,  and  it  behoves  j 
him  well  to  consider  the  general  symptoms  necessitating  its  j 
performance,  and  the  local  manifestations  which  guarantee  its  ' 
probable  success. 

The  operation  is  termed  paracentesis  thoracis,  or  thoracentesis. 
Before  operating,  it  is  essentially  requisite  to  make  an  accu- 
rate examination  of  the  chest  by  means  of  auscultation  and 
percussion,  so  as  to  determine  the  existence  as  well  as  the 
locality  of  the  fluid  or  air  in  the  chest ;  and  then  to  select  a 
proper  situation  for  its  evacuation,  making  use  of  appropriate 
instruments ;  as  well  as  to  guard  against  all  difficulties  which 
may  occur  during  the  operation. 

There  are  many  objections  raised  against  the  operation,  but 
these,  when  carefully  considered,  do  not  in  any  way  militate 
against  its  performance ;  the  following  are  the  chief  circum- 
stances urged  against  it:  1st,  the  necessary  introduction  of  air 
into  the  cavity  of  the  chest ;  2nd,  the  impossibility  of  entirely 
emptying  the  chest ;  3rd,  the  danger  of  taking  away  too  great  a 
quantity  of  fluid ;  4th,  the  impossibility  of  breaking  down  old 
adhesions  ;  5th,  the  probable  rupture  of  the  air-cells  and  vesi- 
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eles ;  6th,  the  production  of  pleurisy  and  pneumonia  ;  7th,  the 
more  rapid  reproduction  of  the  fluid,  after  the  operation ;  8th, 
the  possibility  of  the  persistence  of  thoracic  fistula. 

These  objections  do  not  require  to  be  entered  into  seriatim  in 
the  present  essay ;  we  shall  therefore  merely  give  the  result  of 
twenty- five  cases,  taken  indiscriminately,  in  which  it  was  per- 
formed at  Guy's  Hospital  during  a  given  period.    Dr.  Hughes, 
in  his  summary,  remarks  that  '  the  operation  was  performed  in 
twenty-five  cases,  in  some  once,  and  in  others  several  times. 
Of  these  cases,  thirteen  may  be  fairly  stated  to  have  recovered, 
so  far  as  regards  the  effusion  iiito  the  pleural  cavity  :  two  may 
be  justly  mentioned  as  having  at  least  partially  recovered  ;  one 
;  of  these  has,  after  seven  years,  a  fistulous  opening  into  the 
pleura,  and  the  other  has  still  some,  though  comparatively  a 
very  small  quantity  of  fluid  in  the  right  pleura,  but  feels  so 
much  better  as  to  be  actually  in  search  of  employment  in  his 
profession.    Ten  have  ultimately  died  of  other  diseases,  gene- 
rally connected  with  that  for  which  the  operation  was  performed, 
but  entirely  independent  of  its  performance.     Of  these  ten 
I  cases  ultimately  fatal,  six  have  died  of  phthisis  ;  one  of  gangre- 
;j  nous  pulmonary  abscess  of  the  opposite  side ;  one  after  three 
I  months  of  chronic  pneumonia ;  one   rather   stiddenly,  with 
hydro-thorax  in  the  other  pleura ;  and  one,  a  case  of  pneumo- 
thorax with  effusion,  of  pneumonia  and  pericarditis.'* 
!     With  regard  to  the  situation  in  which  the  oj^eration  should 
be  performed,  the  place  of  election,  as  it  is  called,  three  indica- 
I  tions  have  to  be  borne  in  mind,  viz.  to  procure  a  sufficiently 
!  depending  opening,  to  avoid  wounding  tho  diaphragm,  and  the 
intercostal  vessels. 

Mr.  Cock,  in  his  remarks  appended  to  Dr.  Hughes's  paper  in  the  Gui/^s  Hos- 
pital Reports,  observes,  'In  the  great  majority  of  instances  the  existence  of  the 
fluid  would  be  most  clearly  indicated  at  the  lateral  and  posterior  part  of  the 
chest,  in  a  position  somewhat  central  between  the  upper  and  lower  boundaries; 
and  in  every  case  which  has  come  under  my  own  hands  I  have  had  occasion 
to  tap  below  the  angle  of  the  scapula,  between  the  seventh  and  eighth  ribs,  or 
the  eighth  and  ninth  ribs,  and  at  a  point  distant  from  one  to  three  inches  from 
the  angles  of  the  bones.  Our  incapability  of  judging  of  the  exact  position  of  the 
diaphragm,  and  the  alterations  which  are  liable  to  occur  about  the  floor  of  the 
chest  from  recent  or  old  adhesions  between  the  muscle  and  the  base  of  the 
lungs,  would  lead  me  to  deprecate  the  practice  of  making  a  low  puncture. 
When  we  have  the  choice  of  two  or  three  intercostal  spaces,  I  would  select  the 
i  upper  or,  at  any  rate,  the  middle  one,  as  the  safest,  and  least  obnoxious  to  those 


*  Guy^s  Hospital  Reports,  2nd  Series,  vol.  ii.  p.  366. 
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casualties  which  may  induce  a  failure  in  our  object :  any  advantage  supposed 
to  result  from  a  depending  opening  can  readily  be  obtained  by  adapting  the 
position  of  the  patient  to  our  purpose.' 

M.  Malgaigne's*  instructions  are,  that,  '  to  avoid  the  arteries,  the  middle  third 
of  the  contour  of  the  chest,  midway  between  two  ribs,  is  to  be  selected,  and,  in 
order  to  avoid  the  diaphragm,  the  third  or  fourth  intercostal  space,  counting 
from  below  upwards,  should  be  preferred  ;  in  France  it  is  usual  to  select  the 
third  space  on  the  left  side,  and  the  fourth  one  on  the  right,  in  consequence  of 
the  liver.'  He  also  states,  that  the  required  intercostal  space  can  always  be 
found,  in  thin  subjects,  by  counting  upwards  from  the  twelfth  rib  ;  but  in  fat 
and  well- developed  persons  there  is  much  difficulty  in  recognising  it ;  as  a 
proximate  guide  it  will  be  about  six  lingers'  breadth  below  the  inferior  angle  of 
the  scapula  ;  the  best  method  is  to  take  as  a  starting  point  the  last  rib  attached 
to  the  sternum,  which  is  the  seventh,  and,  on  tracing  it  round  the  chest,  it  will 
give  the  sixth  intercostal  space  above  it,  and  the  seventh  below  it. 

The  various  modes  of  opening  tlie  chest  are,  1st,  by  cauterisa- 
tion ;  2nd,  by  incision  ;  and  3rd,  by  a  trocar  and  canula,  which 
is  termed  tapping,  or  paracentesis. 

The  proceeding  by  cauterisation  is  obsolete ;  the  pain  and 
great  length  of  time  necessary  for  effecting  its  purpose  have 
rendered  it  quite  inadmissible. 

The  operation  of  making  an  incision  into  the  chest  has  been 
confined  to  the  extraction  of  foreign  bodies ;  and  in  this 
country  it  is  seldom  had  recourse  to  for  evacuating  fluids  from 
the  chest,  although  it  is  preferred  by  some  of  the  Continental 
surgeons.  It,  however,  sometimes  leads  to  mischievous  results 
as  liable  to  allow  free  ingress  of  air  into  the  cavity,  f 

The  operation  by  means  of  the  trocar  and  canula  is  the  one 
usually  recommended  and  adopted.  By  Mr.  Edward  Cock's 
permission  we  are  enabled  to  make  use  of  the  following  extracts 
from  his  excellent  paper  in  the  Guy's  Hospital  Reports,  where 
the  whole  subject  is  fully  discussed. 

And,  firstly,  with  respect  to  exploration  previous  to  performing  paracentesis. 
'Notwithstanding  the  perfection  to  which  auscultatory  diagnosis  has  been 
brought,  and  the  exactness  with  which  a  practised  ear  is  enabled  to  appreciate 
the  deviations  from  natural  structure  and  function  within  the  thoracic  cavity, 
the  most  experienced  practitioner  will  sometimes  be  mistaken  in  his  opinion,  or, 

*  Med.  operatoire,  p.  532,  3""  edit. 

f  M.  Vidal  {Traite  cle  Path.  ext.  1861,  torn,  iv.)  proposes  a  double  operation  : 
in  the  first  instance,  he  makes  an  incision  through  the  parietes  to  the  pleura 
and  then  allows  the  wound  to  be  kept  open  until  suppuration  sets  in,  when  he 
inserts  a  small  fragment  of  caustic  potash,  so  as  to  cause  u  slough,  and  thus 
evacuate  the  contents:  this  secondary  operation  maybe  performed  by  a  bistoury 
or  trocar  instead  of  the  caustic.  He  denominates  it  the  operation  '  en  deitr 
temps.' 
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at  any  rate,  puzzled  by  modifications  of  disease  and  conflicting  evidence,  which 
tend  to  obscure  the  clear  signs  of  the  presence  of  fluid.    Under  such  circum- 
stances it  is  always  advisable,  previously  to  tapping  the  chest,  to  explore  the 
part  in  such  a  manner  as  shall,  at  any  rate,  inflict  no  injury  on  the  patient, 
although  its  result  may  convince  us  of  the  inutility  of  a  further  operation.  For 
this  purpose,  the  grooved  needle  was  invented  and  used ;  but,  although  appli- 
cable to  many  other  purposes,  it  is  at  best  a  clumsy  and  inefficient  instrument 
for  exploring  the  chest,  and  frequently  has  left  us  as  much  in  doubt  after  its 
[   withdrawal  as  previous  to  its  introduction.    The  groove  is  so  easily  obstructed 
I   by  the  tissues  through  which  the  instrument  passes,  or  by  small  particles  of 
i   lymph,  as  to  render  the  escape  of  fluid,  which  may  really  exist,  a  matter  of 
I   gi-eat  uncertainty.    An  instrument  admirablj^  adapted  for  exploration  has  been 
!    contrived  by  Dr.  Babington.    It  consists  of  a  needle  contained  in  the  smallest- 
sized  canula  ;  this  is  passed  between  the  ribs  into  the  suspected  spot ;  the 
i   needle  is  withdrawn,  and  the  escape  of  fluid  from  the  tube  at  once  indicates  the 
I   existence  and  nature  of  the  abnormal  secretion.    A  further  investigation,  as  to 
j   the  size  and  direction  of  the  cavity,  may  also  be  obtained  by  introducing  a  hne 
silver  probe  through  the  canula.' 

Secondly,  with  respect  to  the  operation  itself,  Mr.  Cock  observes :  '  The  trocar 
and  canula  which  I  have  found  best  adapted  for  general  use  is  about  one-twelfth 
of  an  inch  in  diameter,  and  about  two  inches  in  length,  exclusive  of  the  handle. 
I  prefer  a  circular  to  an  oval  instrument,  as  the  former  is  more  easily  introduced 
i   and  does  less  injury  to  the  intercostal  muscles,  whose  flbres  are  perpendicular 
to  the  long  diameter  of  the  oval  canula.    The  small  canula  has  many  advan- 
tages ;  its  introduction  is  easy,  and  attended  with  little  friction ;  it  gives  but 
very  slight  pain,  and  it  is  calculated  to  elude  the  nerves  and  vessels ;  on  its 
withdrawal,  the  opening  which  it  has  made  becomes  immediately  and  perma- 
nently closed,  thus  at  once  restoring  the  integrity  of  the  cavity  which  has  been 
entered  ;  it  is  adapted  to  all  ages,  from  the  infant  to  the  adult,  and  can  hardly 
fail  to  find  its  way  between  the  ribs,  however  narrow  the  intercostal  space  may 
be :  again,  it  insures  a  slow  and  gradual  evacuation  of  the  fluid,  and  enables  us 
!   to  avoid  the  admission  of  air  ;  at  the  same  time  allowing  a  better  opportunity 
'   for  the  lungs  to  expand,  and  enable  us  more  eff"ectually  to  empty  the  cavity.' 

Mr.  Cock  thus  concludes  :  '  It  now  only  remains  for  me  to  describe  the  opera- 
f   tion  itself,  which,  as  regards  the  pain  it  inflicts,  is  so  trifling,  that,  by  avoiding 
j   all  unnecessary  display  and  preparation,  the  patient  may  be  led  to  consider  it 
I   as  little  more  than  the  sequel  of  the  discipline  to  which  he  is  occasionally  sub- 
jected when  it  is  considered  essential  to  make  a  thorough  examination  of  his 
!    chest ;  the  same  position  of  the  body  being  alike  adapted  for  the  one  process  as 
for  the  other.    It  will  be  found  most  convenient  to  let  the  patient  sit  ua-oss  the 
bed,  so  as  to  admit  of  his  body  being  readily  lowered  and  supported  over  its  edge. 
The  spot  having  been  determined  upon,  it  is  advisable  to  make  a  small  puncture 
in  the  skin,  just  at  the  upper  edge  of  the  rib,  with  a  narro\7-bladed  lancet ; 
through  which  opening  the  exploring  needle  and  subsequently  the  trocar  may 
be  inserted.    This  preliminary  step  is  not  absolutely  necessary  ;  but  as  the  skin 
is  by  far  the  most  impenetrable  and  resisting  of  the  tissues  to  be  traversed,  its 
previous  division  will  render  the  introduction  and  withdrawal  of  the  canula 
more  easy,  less  forcible,  and  attended  with  a  minor  degree  of  pain  and  alarm  to 
the  patient.    The  exploring  needle  having  been  first  introduced  and  the  pre- 
sence of  fluid  ascertained,  the  trocar  and  canula  may  then  be  carried  into  the 
chest  through  the  same  track,  giving  the  instrument  a  slight  obliquity  upwards, 
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which  will  enable  it  to  clear  the  edge  of  the  rib.  The  depth  to  which  the 
trocar  must  be  passed  will  of  course  depend  much  on  the  thickness  of  the 
parietes,  the  presence  of  fat,  muscle,  or  oedema,  for  which  due  allowance  should 
be  made  ;  and,  in  most  instances,  the  penetration  of  the  pleura  will  be  appre- 
ciated by  the  sensation  conveyed  to  the  fingers  of  the  operator,  especially  if  the 
integument  has  been  previously  incised  so  as  to  diminish  materially  the 
friction. 

'  The  remainder  of  the  operation  consists  in  getting  rid  of  as  much  iluid  as  the 
strength  and  condition  of  the  patient  will  bear,  and  carefully  avoiding  the  ad- 
mission of  air  into  the  cavity.  On  withdrawing  the  trocar,  the  fluid  will  at 
first  be  found  to  flow  in  a  steady  and  equable  stream,  slightly  augmented  in 
force  at  each  expiration.  After  the  lapse  of  a  shorter  or  longer  period,  the  flow 
will  become  checked  at  each  inspiration,  and  then  the  body  of  the  patient 
should  be  gently  lowered  into  a  horizontal  posture,  and  turned  slightly  on  to  the 
aflected  side,  so  as  to  bring  the  cavity  directly  over  the  opening ;  and  in  this 
position  he  should  be  duly  supported  by  assistants.  The  fluid  will  now  recom- 
mence flowing  in  an  uninterrupted  stream  ;  and  when  it  again  begins  to  flag,  a 
still  further  quantity  may  be  obtained,  if  the  state  of  the  patient  permit  it,  by 
directing  an  assistant  to  make  steady  and  continuous  pressure  on  the  lower  part 
of  the  chest,  by  grasping  it  on  either  side  with  the  hand.  This  may  be  kept 
up  for  a  period  varying  from  a  few  seconds  to  a  minute,  until  a  continuous 
stream  can  no  longer  be  obtained,  when  the  canula  should  be  immediately 
withdrawn.  The  greatest  care  should  be  taken  to  remove  the  tube,  and  thus 
close  the  opening,  while  the  chest  of  the  patient  is  yet  in  the  grasp  of  the  assist- 
ant ;  for,  if  he  relax  the  pressure  while  the  communication  with  the  pleural 
cavity  be  still  open,  air  will  infallibly  rush  in. 

'During  the  whole  process  of  evacuation  the  unremitted  attention  of  the 
operator  should  be  directed  to  the  stream  of  fluid,  which  he  should  never  allow 
to  become  completely  interrupted  during  the  efi'ort  of  inspiration.  The  admis- 
sion of  the  slightest  quantity  of  air  is  immediately  indicated  by  a  peculiar  suck- 
ing noise,  which  cannot  be  mistaken,  and  which  should  be  the  signal  for  the 
prompt  withdrawal  of  the  canula.  The  wound  requires  nothing  but  the  appli- 
cation of  a  small  dossil  of  lint  and  a  strip  of  plaster ;  and  the  patient  may  then 
be  laid  down  in  bed.' 

Of  late  years  M.  Chassaignac  has  introduced  a  plan  of  treat- 
ment for  the  healing  of  sinuses,  and  cure  of  deep-seated  ab- 
scesses and  extensive  collections  of  matter,  by  what  he  terms 
'  drainage-tubes.'  His  plan  consists  in  procuring  an  india- 
rubber  tube,  having  a  diameter  of  about  one-sixth  of  an  inch, 
and  perforated  at  frequent  intervals  by  notching  it  with  scissors ; 
and  then  introducing  this  into  the  abscess  or  sinus,  so  as  to 
allow  the  matter  continuously  and  uninterruptedly  to  exude 
through  the  perforations. 

This  method  has  more  recently  been  employed  in  the  treat- 
ment of  empyema  ;  thus,  after  the  ordinary  operation  of  para- 
centesis, a  firm,  long  iron  probe,  somewhat  bent,  and  having  a 
strong  piece  of  silk  passed  through  its  eye,  is  introduced  into 
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tlie  opening  and  directed  towards  the  lower  and  back  part  of 
the  cavity ;  the  end  of  the  probe  is  then  made  to  press  against 
the  sides  of  the  thoracic  walls,  so  that  it  may  be  felt  externally 
between  the  intercostal  spaces,  when  an  incision  is  to  be  made 
upon  it,  and  the  probe  brought  through  the  opening  thus  made. 
Having  secured  the  drainage-tube  to  one  end  of  the  silk,  it  is 
to  be  drawn  through  and  brought  out  externally,  and  the  two 
ends  of  the  tube  tied  together  outside. 

The  plan  has  been  tried  in  this  country  on  several  occasions,* 
but  has  not  found  many  advocates  ;  the  usual  method  as  above 
given  being  generally  preferred. 

Fistulous  openings  may  become  permanently  established,  and 
the  surgeon's  attention  is  sometimes  directed  towards  effecting 
a  cure.f 

2.  Wounds  of  the  mediastina,  pericardium,  and  heart. — Wounds 
of  the  mediastina  generally  compromise  the  parts  contained 
therein,  such  as  the  large  vessels,  nerves,  oesophagus,  &c. ;  they 
are,  therefore,  attended  with  serious  results,  and  take  on  the 
characters  of  the  major  lesion.  But  now  and  then  no  impor- 
tant structure  is  implicated,  the  weapon  or  instrument  merely 
entering  the  loose  cellular  tissue  of  which  the  space  is  composed  : 
a  circumstance  already  alluded  to  when  treating  of  foreign 
bodies  in  the  chest,  where  a  case  was  related  of  the  anterior 
mediastinum  being  traversed  from  side  to  side  behind  the 
sternum,  without  any  important  structure  being  involved.  This 
class  of  accidents  is  rare,  and  when  they  occur  they  are  liable  to 
be  followed  by  inflammation  of  a  diffused  character,  which  is 
exceedingly  prone  to  run  on  to  suppuration,  or  may  by  contiguity 
set  np  pleurisy  and  pericarditis.  In  any  case,  a  guarded  prog- 
nosis must  be  given.  The  symptoms  are  exceedingly  obscm-e, 
and  are  of  a  negative  character  only,  viz.  the  absence  of  signs 
of  pleurisy  and  pericarditis,  and  yet  the  presence  of  inflamma- 
tory symptoms.  When  suppuration  takes  place,  it  will  often 
induce  pyemia  and  death,  without  giving  any  external  evidence 
of  its  existence.  Some  surgeons  have  recommended  the  tre- 
phining of  the  sternum  in  cases  where  deep-seated  suppuration 
is  anticipated  ;  but  this  measure  can  seldom  be  had  recourse  to, 
inasmuch  as  there  is  so  mach  obscurity  that  no  accurate  diag- 

*  See  Med.-Chir.  Trans,  vol.  xlii.  p.  231. 

t  On  the  treatmeBt  of  fistula  after  empyema,  see  Archiv.  der  HciUamde, 
p.  84,  18G4.    Boinet  advocates  the  iiijectioo  of  iodine  into  an  empyemic  cavity. 
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nosis  can  be  made.  Where  wounds  of  the  mediastina  are  com- 
plicated with  fractured  sternum,  fractured  libs,  womids  of  the 
lungs,  heart,  &c.,  the  conditions  are  rendered  much  more  serious. 

Wounds  of  the  pericardium  seldom  occur  alone,  being  most 
frequently  associated  with  other  severe  lesions.  They  are  gene- 
rally complicated  with  wounds  of  the  heart,  internal  mam- 
mary artery,  diaphragm,  oesophagus,  &c.,  to  which  individual 
lesions  reference  must  be  made.  But  when  the  pericardium  is 
alone  involved,  the  wound  will  give  rise  to  pericarditis ;  the 
symptoms,  diagnosis,  prognosis,  and  treatment  of  which  must 
be  learned  from  the  standard  medical  works.  Death  need  not 
be  the  immediate  result  of  a  wound  of  the  pericardium,  as 
proved  by  the  case  quoted  by  Sir  A.  Cooper ;  viz.  that  of  a  man 
who  was  wounded  by  a  reaping-hook  deeply  through  the  cax'ti- 
lages  of  the  ribs.  The  wound  was  small ;  the  man  had  the 
appearance  of  one  having  sustained  a  dangerous  injur}^,  and  in 
two  or  three  days  he  complained  of  much  pain  in  the  region  of 
the  heart,  and  a  quick,  small  pulse ;  he  shortly  began  to  swell, 
and  could  not  lie  down  in  bed  :  he  lived  for  two  or  three  weeks, 
and  after  death  an  effusion  of  bloody  pus  was  found  in  the  peri- 
cardium. Hennen  relates  a  case,  where  there  was  a  bayonet- 
wound  of  the  pericardium  and  diaphragm,  and  where  the 
patient  recovered  from  its  immediate  efi'ects,  but  succumbed 
to  pneumonia  three  months  after.  The  heart,  in  this  case, 
was  found  adherent  by  long  fibrinous  bands  to  the  pericardium. 

For  further  references  to  wounds  of  the  pericardium,  see  the 
annexed  table  from  Fischer. 

Wounds  of  the  heart  are  for  the  most  part  met  with  in  gun- 
shot wounds,  but  they  may  be  seen  in  the  other  forms,  namely, 
in  the  incised,  punctiu-ed  or  lacerated  varieties. 

Some  authors  have  divided  them  into  penetrating  and  non- 
penetrating wounds,  according  as  they  mvolve  the  cavities  or 
parietes  of  the  heart :  this  subdivision  is  of  little  practical 
importance,  for  both  are  attended  with  equally  fatal  results; 
death  taking  place  either  immediately  from  hsemorrhage  or 
consecutively  from  acute  pericarditis. 

The  following  statistical  tables  of  452  cases  of  wounds  of  the 
heart  and  pericardium  are  taken  from  Dr.  Fischer's  work,* 
which  contains  a  very  exhaustive  article  on  the  subject,  com- 
prising a  short  abstract  and  analysis  of  all  the  recorded  cases. 

*  Dr.  G.  Fischer,  Ueber  die  IVnndcn  des  Ilerzens  und  des  Herzbeuteis.  Archiv. 
f.  klin.  Clin,  von  Langenbech,  1868.    Band  ix.  p.  571. 
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The  symptoms  are  exceedingly  uncertain,  but  tlie  most  impor- 
tant one  is  tlie  presence  of  a  lesion  in  the  neighbourhood  of  the 
heart,  with  external  bleeding,  followed  by  all  the  signs  of  sudden 
internal  hcemorrhage ;  this  lattei',  however,  is  by  no  means  so 
frequent  or  so  considerable  as  is  generally  imagined,  for  the  blood 
poured  out  into  the  pericardium  soon  coagulates,  and  thus 
prevents  further  effusion  :  again,  the  blood  may  make  its  way 
into  the  mediastina  or  pleurae,  and  complicate  matters.  Dyspncea 
is  by  no  means  a  constant  accompaniment,  for  it  may  be  absent, 
or  come  on  gradually,  or  become  immediately  intense.  Dupuy- 
tren*  observed  a  peculiar  tremor  about  the  heart,  with  weaken- 
ing of  the  arterial  pulsation,  attended  with  an  undulous  crepita- 
tion or  peculiar  bruit.  The  pulse  is  often  unequal,  small,  and 
intermitting.  The  acute  pain  in  the  sternal  region,  remarked 
by  some,  is  neither  constant  nor  certain.  The  position  also  of 
the  patient  is  by  no  means  characteristic,  for  some  lie  on  the 
left  side,  others  on  the  back,  without  inconvenience,  whilst 
some  cannot  lie  down  at  all.  Auscultation  is  of  but  little 
assistance.f 


*  Lemons  orales  de  Clin,  dm:  2"°*  ii.  1839,  torn.  iii.  pp.  201  et  seq. 

t  Fischer  gives  the  following  analysis  of  the  situation  of  the  wound  : — 

258  cases  in  front  of  the  thorax,  of  which  165  were  on  the  left  side  and  SB 
on  the  right  side,  30  over  the  sternum  and  region  of  the  heart,  and  25  uncertain. 
There  were  also  5  cases  on  the  lateral  region  of  the  chest,  26  cases  from  wounds 
of  the  abdomen  and  11  cases  from  behind. 

He  observed  that  syncope  or  collapse  was  the  first  and  most  important  symp- 
tom, and  might  occur  even  at  the  moment  of  receipt  of  the  injury,  or  not  take 
place  until  some  time  after,  and  hence  he  classities  the  cases  into  three  cate- 
gories, according  to  the  rapidity  of  the  development  of  this  symptom. 

Thus  in  87  cases  where  it  was  recorded  the  following  results  were  noticed. 

The first  set,  where  the  collapse  occurred  at  the  time  of  the  accident,  comprised 
30  cases,  of  which  20  were  punctured  and  incised,  6  gun-shot  and  4  lacerated  and 
ruptm-ed  wounds.  The  symptoms  histed  from  2  minutes  to  4  hours  ;  and  death 
generally  followed  from  a  few  minutes  to  2  months,  most  frequently  from  the 
6th  to  the  10th  day. 

The  secmd  set,  where  the  collapse  was  not  immediate,  but  came  on  some 
moments  after,  were  38  ;  of  these  33  were  punctured  and  incised,  2  gun-shot  and 
3  ruptured  wounds.  In  one  of  these,  the  wounded  person  could  run  450  steps, 
another  ascended  several  steps,  a  third  walked  1^  mile. 

The  third  set,  where  the  collapse  did  not  supervene  for  some  time,  but  came 
on  during  the  progress  of  the  case,  comprised  19  instances,  IG  of  which  were 
incised  and  punctured  and  3  gun-shot  wounds. 

In  them  the  collapse  was  due  probably  to  the  giving  way  of  the  clot  or  plug 
in  the  heart,  and  secondary  hajmorrhage.  Such  hiemorrhage  may  occur  all  at 
nee,  or  may  be  repeated  at  intervals ;  it  is  generally  produced  by  incautious 
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These  wounds  are  generally  considered  mortal,  deatli  taking 
place  immediately,  or  in  a  few  days.  Immediate  deatli  is  gene- 
rally caused  by  the  sudden  arrest  of  the  heart's  action,  induced 
by  one  of  two  causes — either  by  the  accumulation  of  blood  into 
the  pericardium,  pressing  upon  the  heart  and  causing  cessation 
of  its  action,  or  by  a  suddenly  deranged  cardiac  innervation 
depriving  the  heart  of  its  contractile  powers,  as  seen  in  those 
cases  of  sudden  death  where  little  or  no  blood  is  found  in  the 
pericardium.  There  are,  however,  some  instances  of  recovery. 
Dupuytren,  indeed,  takes  a  rather  favourable  view  of  these 
cases,  regarding  them  as  not  being  always  mortal,  and  he 
instances  the  fact  of  acupuncture  of  this  organ,  adopted  for  the 

moving.  Some  cases  were  going  on  well  for  28  days,  when  sudden  death  took 
place. 

Intense  anxiety  and  fear  seldom  comes  on  at  the  moment  of  the  accident,  but 
some  little  time  after,  and  is  considered  by  Fischer  to  be  due  to  compression  of 
the  heart  and  lungs  from  internal  bleeding.  It  may  not  come  on  for  some  time 
after,  as  in  the  case  where  there  was  perforation  of  the  aorta,  where  the  patient 
walked  to  the  hospital  and  it  was  difficult  to  persuade  him  to  stay,  when 
sudden  and  intense  anxiety  with  fear  came  on,  followed  by  death.  Death-fear, 
death-pangs,  the  peculiar  aspect  of  one  having  mortal  wounds,  are  often  present ; 
then  the  patient  on  requesting  not  to  be  moved  may  assume  a  quiet  calmness. 

The  weakness  may  be  due  not  only  to  loss  of  blood  but  to  the  nervous  and 
mental  depression  and  shock,  which  latter  appears  to  be  by  far  the  most  impor- 
tant point  in  relation  to  these  wounds. 

The  pain  in  these  cases  Fischer  refers  to  the  wound  of  the  pericardium  ; 
he  regards  wounds  of  the  heart  itself  as  little  or  not  at  all  painful ;  and 
agrees  with  Boyer  that  the  absence  of  pajn  is  of  diagnostic  value.  Pie  adduces 
Harvey,  Ollenroth,  and  Bamberger  as  confirming  the  complete  insensibility  of 
the  heart ;  but  on  the  other  hand  he  quotes  cases  from  Lapeyronie  and  Reiche, 
which  prove  the  contrary ;  in  their  cases,  when  the  cardiac  substance  was  touched, 
syncope  immediately  ensued,  and  in  one  case  the  patient  was  aroused  from  his 
state  of  insensibilitj'  and  cried  out  from  intense  pain. 

With  regard  to  Dyspnoea  and  the  state  of  the  respiration  :  Fischer  finds  dys- 
pnoea recorded  in  only  70  cases  ;  in  7  respiration  was  normal ;  but  in  general 
the  respiratory  movements  were  difficult,  and  at  variable  times  dj'spnoea  came 
on,  endangering  life.  This  dyspnoea  appeared  to  be  due  to  the  compression  of 
the  heart  by  the  effusion  of  blood  into  the  pericardium  and  pleura. 

Auscultation  furnishes  the  most  varied  results ;  the  heart-sounds  are  some- 
times normal ;  often  they  are  masked  and  distant,  and  in  some  cases  altogether 
absent. 

Ferrus  and  Jobert  maintain  that  an  midulatory  thrill  is  a  constant  and 
pathognomonic  sign;  the  bruit  being  analogous  to  that  observed  in  arterio- 
venous aneurism. 

Fischer  observes  that  there  does  not  exist  any  pathognomonic  abnormal 
bruit  in  wounds  of  the  heart,  and  that  sometimes  no  alteration  in  the  sounds  hiis 
been  observed. 
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cure  of  cholera  at  Warsaw,  being'  attended  with  comparative 
impunity  :  he  also  urges  the  possibility  of  a  cure,  as  evidenced 
by  animals  killed  in  the  chase,  in  whose  hearts  balls  and  cica- 
trices of  former  wounds  have  been  found.  Considering  the 
ambiguity  and  uncertainty  of  the  signs  of  a  wound  of  the  heart, 
recovery  from  such  supposed  occurrence  can  only  be  confirmed 
by  the  subsequent  opportunity  of  post-mortem  examination,  as 
in  the  case  cited  by  Sanson,*  that  of  a  medical  student  who 
recovered  completely  in  twenty-eight  days ;  he  was  wounded 
on  the  left  side  of  the  chest  immediately  below  the  nipple,  and 
from  the  attending  symptoms  it  was  conjectured  that  one  of 
the  cavities  of  the  heart  had  been  penetrated  ;  at  the  autopsy, 
some  lengthened  period  afterwards,  a  cicatrix  in  the  heart  was 
visible.  The  case  cited  by  Yelpeauf  is  still  more  explicit ;  it  is 
that  of  a  coalman,  aged  fifty,  who  died  in  the  Hospital  of  the 
Faculty ;  he  had,  nine  years  previously  received  a  wound  in 
the  left  side  of  the  chest  from  a  table-knife  :  the  pericardium 
was  found  largely  opened  and  adherent  to  the  parietal  cicatrix ; 
fibrous  lines  traversed  the  whole  thickness  of  the  right  auricle 
at  a  point  corresponding  to  the  breach  of  surface  in  the  peri- 
cardium. J 

The  duration  of  life  after  such  wounds  is  variable ;  and  this 
variation  is  by  some  considered  to  be  due  to  the  part  of  the 
heart  which  is  involved :  thus,  OUivier  d' Angers  §  gives  the 
following  summary  of  sixty-one  collected  cases  : 

In  29  cases  the  wound  was  in  the  right  venti-icle. 
12    „  „  left  „ 

9    „  „  both  ventrides. 

3    „  „  right  auricle. 

1    „  „    ^  ^  left  „ 

7    „    the  wound  involved  either  the  base  or  apex  simply. 

Of  these  twenty-nine  cases  of  wounds  of  the  right  ventricle, 
with  the  exception  of  two,  all  lived  not  less  than  two  days 
viz.  4,  5,  8,  0,  13,  15,  20,  23,  and  even  24  days,  respectively. 
M.  Jamain  {These  de  Concours,  Paris,  1857)  has  extended  this 

*  See  Nelaton,  Pathol.  Chir.  torn.  iii.  p.  472. 

t  Traite  d'Anatomie  chir.  torn.  i.  p.  604,  2""'  Edition. 

X  Mr.  Gay  has  deposited  in  the  Museum  of  the  Great  Northern  Hospital 
a  heart  which  had  received  a  punctured  wound.  The  patient  lived  9  days  ;  there 
was  reason  to  believe  that  the  wound  did  not  extend  quite  through  the  walls 
of  the  left  ventricle  ;  but  that  subsequently  the  force  of  the  blood  caused  the 
remaining  portion  to  give  way  and  thus  cause  sudden  death.  The  opening  is 
about  the  size  of  a  No.  5  catheter. 

§  Dictionnaire  de  Med.,  art.  '  Cteur.' 
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inquiry,  and  has  endeavoured  to  determine  the  relative  fre- 
quency of  wounds  of  the  different  regions  of  the  heart.  In  a 
collection  of  121  cases  there  were — of  wounds  of  the 

43  Interventricular  septa 

28  Both  auricles 

7  Left  auricle  and  ventricle 
9  The  whole  heart 

8  Coronary  artery 
2  I       No  precise  indication 


Kight  ventricle 
Left  „ 

Apex  and  base  of  heart 
Both  ventricles 
Right  auricle 
Left  „ 


2 
1 
1 
1 
2 
17 


In  the  121  cases,  instant  or  very  rapid  death  was  observed  in 
21  cases,  thus  distributed  : 


Right  ventricle  6 

Left        „  6 

The  two  ventricles  4 

Non-penetrating  wound  1 


Left  side  of  heart  1 
Heart  crushed  1 
Wound  of  heartnot  indicated  1 
Coronary  artery.  1 


The  following  are  the  statistics  by  Dr.  Fischer  on  the  dura- 
tion of  life  in  276  cases,  where  death  was  not  immediate. 

Deaths  not  Immediate. 


Cases. 
No. 

Time. 

Punctured 
wound. 

Incised 
wound. 

Gun-shot 
wound. 

Ruptured. 

37 

1  hour 

5 

26 

3 

3 

46 

From  1  to  24  hours 

5 

25 

8 

8 

74 

1  day  to  1  week 

7 

60 

6 

1 

40 

2nd  week 

2 

31 

2 

6 

8 

3rd  week 

4 

3 

3 

4th  week 

2 

1 

6th  week 

2 

7th  week 

1 

1 

10th  week 

2 

2  months 

1 

1 

6  months 

1 

4 

9  months 

1 

3 

57 

Uncertain 

4 

15 

15 

23 

Longest  Dtieation  op  Life. 


Punctured 

Incised 

Gun-shot 

Rupture. 

wound. 

wound. 

Wound. 

Eight  ventricle 

18  days 

18  days 

2  months  6  days 

12  days 

Left 

21  days 

9  weeks 

10  weeks 

8  days 

Both  ventricles 

8^  months 

6  days 

1^  hours 

Eight  auricle 

Long  time 

15  days 

14  hours 

Left 

2  days 

2^  hours 

2  days 

Septum  ventricu- 

12  days 

12  days 

4  hours 

lorum 

1 0  days 

Apex 

1  day 

20  days 

7  days 

9  hours 

Base 

7  days 

Coronary  art. 

8  days 

Pericardium 

2  or  3  weeks 

Several  days 

2  days 

8  days 

For  reference  to  these  cases  see  Fischer,  op  cit. 
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The  duration  of  life  does  not  bear  any  proportion  to  the 
extent  of  the  wound ;  thus,  in  the  well-known  case  quoted  in 
most  French  works  of  the  celebrated  first  grenadier  of  France, 
who  received  a  lance  wound  between  the  sixth  and  seventh  ribs, 
which  implicated  the  anterior  parietes  of  the  left  ventricle  of 
the  heart,  it  caused  immediate  death ;  and  on  examination  half 
an  hour  afterwards,  the  pericardium  pi'esented  a  rent  of  four  to 
five  centimetres,  and  contained  but  little  blood ;  the  wound  in 
the  heart  was  very  small  and  very  superficial.  Again,  in  the 
year  1728,  one  of  the  ladies  of  the  Sardinian  court  ran  a  long 
gold  needle  into  the  chest  of  her  husband,  whilst  asleep,  and 
caused  his  sudden  death :  on  examination,  the  right  ventricle 
was  found  pierced  through  and  through.  The  thinness  of  the 
parietes  of  the  auricles  is  not  the  cause  of  a  more  rapid  death ; 
thus  in  the  case  of  the  Due  de  Berri,  whose  right  auricle  was 
traversed  by  a  saddler's  awl,  he  lived  eight  hours  ;  and  in  the 
case  quoted  by  Blagny,*  where  the  right  auricle  was  wounded, 
the  patient  survived  five  days. 

The  direction  in  which  the  wound  is  made  will  materially 
afi'ect  the  duration  of  life ;  thus,  if  made  in  the  course  of  the 
muscular  fibres,  there  may  be  little  or  no  hemorrhage ;  but 
if  the  heart  is  cut  across,  the  edges  will  separate  to  a  great  ex- 
tent, and  sudden  death  occur  from  the  immediate  gush  of  blood. 

The  following  recorded  cases  are  instances  of  long  survival  after  wounds  of 
tLe  heart.  Breschet  t  quotes  the  case  of  a  man  who  was  thrust  against  a  wall 
by  the  shaft  of  a  cart,  causing  fracture  of  the  sternum  and  the  fourth,  fifth  and 
sixth  ribs,  and  laceration  of  the  pericardium,  with  superficial  lesion  of  the  left 
ventricle  to  the  depth  of  one-third  of  its  substance  ;  he  lived  twelve  days :  on 
examination,  there  was  no  fluid  in  the  pericardium,  but  a  large  quantity  of  blood 
in  the  left  pleura.  Ferrus  relates  the  case  of  a  man  living  twenty  days  with 
a  skewer  traversing  the  heart  from  side  to  side.  David  and  Steward  found  a 
piece  of  wood,  three  inches  long,  in  the  right  ventricle  of  a  boy,  who  lived  five 
weeks  after  the  accident.  Dupuytren,  in  his  Leqons  omles,  records  in  full  three 
cases  of  wound  of  the  heart ;  one  living  nine  days,  the  second  three  weeks,  and 
the  third  three  days  :  their  perusal  will  well  repay  the  attention  of  those  inter- 
ested in  such  matters.  There  is  a  remarkable  case  of  sui'vival  for  twenty-four 
hours,  related  by  Dr.  Babington :  J  a  marine  fell  upon  his  bayonet,  which 
entered  the  abdomen,  passed  through  the  sigmoid  flexure  of  the  colon,  through 
the  stomach,  the  left  lobe  of  tlie  liver,  the  diaphragm  and  pericardium,  and 
traversed  the  heart  near  the  tricuspid  valve ;  then  penetrated  the  lung,  and 
made  its  exit  at  the  anterior  part  of  the  chest  between  the  second  and  third  libs 
on  the  right  side. 

•  Journal  de  Mcdecine,  an  xl. 

t  Breschet,  J.,  Repertoire  d" Anatomie  et  de  Physiologic,  1826,  torn.  ii. 
X  Medical  Records  and  Researches,  p.  59. 
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Much  further  detail  and  many  curious  cases  may  be  found  in 
works  on  Military  Surgery.  The  popular  notion  of  persons 
springing  up  in  the  air,  when  shot  through  the  heart,  is  not 
verified  by  facts. 

Recovery. — The  general  idea  is,  that  wounds  of  the  heart  are 
mortal,  and  even  now  recovery  is  considered  doubtful  by  many. 
But  of  452  cases,  there  were  72  recoveries.  In  36  cases,  this 
was  proved  afterwards  by  inspection ;  but  in  the  other  36,  the 
wound  was  only  conjectured  from  the  symptoms  present. 

Punctured  wounds    10  cases  8  proved  by  inspection  2  from  symptoms. 
Incised  wounds        43    ,,    21  ,,  22 


Gun-shot  wounds     12    „     6  „  6 

Lacerated  wounds      7    „     1  „  6 

72         36  36 


Of  these  50  were  of  the  heart  and  22  of  the  pericardium. 
I.  Of  the  Heart. 


f  Needles 

8  cases 

4  Stilet 

1 

)> 

I  Thorn 

1 

,  Knife 

10 

Dagger 

7 

» 

.  Poniard 

2 

» 

Bayonet 

1 

ft 

-  Uncertain 

10 

;    in  4  balls  left 

in. 

Incised  wounds  30. 

Gun-shot  wounds  7 ; 
Lacerated  and  ruptured  3 

50 

II.  Of  the  Pericardium. 

r  Knife       5  cases 
Dagger    4  „ 
Incised  wounds  13-!  Poniard    1  „ 
Bayonet   1  „ 
-Uncertain  2 
Gim-shot  wounds  5 ;  in  1  ball  left  in. 
Lacerated  and  ruptured  4 

22 

The  treatment  will  be  mainly  directed  to  prevent  and  arrest 
internal  haemorrhage,  by  absolute  repose,  local  and  general 
employment  of  cold,  and  early  venesection  to  relieve  the  heart ; 
and  to  allay  the  excited  action  of  the  heart  by  the  administra- 
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tion  of  belladonna  and  digitalis  internally.  Where  blood  lias 
become  effused  into  the  pericardium,  it  has  been  suggested  to 
lay  open  the  pericardium,  and  evacuate  the  blood  and  coagu- 
lated mass,  and  thus  relieve  the  oppression  of  the  heart ;  but 
although  this  has  been  recommended,  it  has  not  yet  been  put 
in  practice,  probably  owing  to  the  difficulty  of  distinguishing 
internal  haemorrhage  into  the  pericardium  from  haemorrhage 
into  other  important  cavities. 

Paracentesis  of  the  pericardium  is  seldom  called  for ;  it  has 
been  performed  between  the  fifth  and  sixth  intercostal  spaces, 
between  the  ensiform  cartilage  and  the  seventh  rib,  and  by 
means  of  trephining  the  sternum.  The  operation  is  best  per- 
formed in  the  fourth  or  fifth  intercostal  space,  either  by  direct 
puncture  or  by  incision  and  subsequent  puncture,  as  in  para- 
centesis thoracis :  the  precautions  and  mode  of  performance 
are  the  same.* 

3.  Wounds  of  the  vessels  of  the  thorax. — Wounds  of  the  inter- 
costal artery  are  occasionally  met  with ;  thus  the  vessel  has 
been  injured  in  the  unskilful  performance  of  paracentesis,  and 
in  the  making  of  incisions  into  the  chest  without  due  ana- 
tomical knowledge  ;  an  intercostal  artery  has  likewise  been 
wounded  in  cases  of  fractured  ribs,  and  in  penetrating  wounds 
of  the  chest.  The  effects  will  be  either  external  or  internal 
haemorrhage.  The  symptoms  of  internal  heemorrhage  have 
been  already  detailed  at  p.  590,  to  which  reference  must  be 
made.  This  occurs  generally  in  cases  of  punctured  wounds 
or  stabs,  where  the  blood,  not  being  able  to  escape  externally, 
passes  into  the  pleural  cavity.  Where  the  hajmorrhage  takes 
place  externally,  in  consequence  of  a  large  and  direct  wound, 
a  pulsating  jet  of  arterial  blood  may  be  observed,  which  will 
immediately  apprise  the  surgeon  of  the  nature  of  the  injury ; 
but,  generally  speaking,  the  wound  is  small,  and  the  blood 
escapes  continuously,  and  not  per  saltum,  so  that  much  is 
lost  before  the  means  of  checking  it  can  be  had  recourse  to. 
Sometimes  the  blood,  instead  of  escaping  externally,  passes 
into  the  tissues  external  to  the  chest,  as  in  a  case  related  by 
Mr.  S.  Cooper.f    A  young  gentleman  had  been  wounded  by  a 

*  See  Clinical  Lecture  by  Trousseau,  the  Clitiiqtte  tie  V Hotel-Dieu,  vol.  i. ;  also 
Mr.  Wheelhouse's  successful  case  in  the  Medical  Times,  Nov.  3,  ISoo^  and  Dr. 
AUbutt's  '  Clinical  Lecture,'  Lancet,  June  12,  If  69, 

t  Surgical  Dictionary,  p.  1,491,  7th  edition. 
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penknife,  severing  an  intercostal  artery  about  two  inches  from 
the  vertebral  column  ;  about  eight  ounces  of  blood  immediately 
flowed  from  the  external  wound,  followed  by  an  enormous 
extravasation  of  blood  under  the  muscles  of  the  back,  intense 
pain,  and  high  symptomatic  fever.  In  a  few  days,  in  conse- 
quence of  suppuration  having  taken  place,  an  opening  was 
made,  and  about  a  gallon  of  fluid  was  discharged,  composed 
partly  of  pus,  but  chiefly  of  putrid  blood.  The  case  proved 
tedious  in  consequence  of  the  formation  of  deep  sinuses,  and 
life  was  frequently  in  great  danger;  but  in  the  end  the  patient 
recovered.  It  has  been  suggested,  in  order  to  facilitate  the 
diagnosis,  to  introduce  into  the  wound  a  piece  of  card,  which 
will  allow  the  blood  to  flow  out  externally  along  its  surface,  if 
the  artery  be  wounded,  and  internal  haemorrhage  be  suspected. 

The  treatment  of  wounds  of  the  intercostal  artery  will  be  the 
enlarging  of  the  external  wound,  and  securing  the  divided  ends 
of  the  artery  by  ligature  ;  but  this  is  by  no  means  easy. 

Mr.  Harrison,  in  his  well-known  work  On  the  Arteries,  thus  alludes  to  this 
point :  '  In  cases  of  wounds  of  the  thorax,  in  which  an  intercostal  artery  has 
heen  opened,  the  patient  may  lose  a  considerable  quantity  of  blood  before  the 
surgeon  can  stop  the  haemorrhage ;  the  artery  lies  so  deep,  and  the  intercostal 
space  is  so  confined,  that  it  is  almost  impossible  to  hold  the  artery  with  the 
tenaculum  or  forceps,  for  the  purpose  of  applying  a  ligature  upon  it.  The 
student  may  form  some  conception  of  the  difficulty  of  this  operatiou  if  he  ex- 
pose an  intercostal  artery  in  the  dead  subject,  by  dissecting  from  the  surface. 
This  may  also  lead  him  to  reflect  upon  the  plans  which  have  been  proposed  for 
securing  this  vessel  where  a  ligature  cannot  be  directly  applied  ;  he  may  en- 
deavour to  pass  a  small  curved  needle  round  the  artery,  directing  it  from  within 
outwards ;  and  should  this  measure  be  attended  with  much  difficulty,  from 
the  smallness  of  the  incision,  he  may  observe  how  much  it  will  be  facilitated 
by  enlarging  the  opening.  Suppose  it  were  imj^)raeticable  to  pass  a  ligature 
round  the  artery  in  the  living  subject,  he  may  learn  from  his  dissection  the 
possibility  of  compressing  it  by  other  means  ;  thus,  by  placing  a  ligature  on  a 
piece  of  sponge,  and  introducing  the  latter  through  the  wound  into  the  chest, 
then  withdrawing  the  ligature  so  as  to  cause  the  distended  sponge  to  make 
pressure  of  the  vessel  against  the  rib,  and  securing  the  thread  externally  over 
a  compress  placed  over  the  wound,  he  may  by  these  means  restrain  the 
bleeding.' 

A  variety  of  methods  have  been  suggested,  such  as  the 
passing  of  a  ligature  or  wire  around  the  rib,  so  as  to  include, 
not  only  the  artery,  but  also  the  bone  and  soft  parts  ;  the 
introduction  of  metal  or  ivory  plates  into  the  chest,  drawn 
from  within  outwards  by  means  of  riband  or  silk  thread,  so  as 
to  compress  the  artery  against  the  rib.  All  these  methods  are 
unjustifiable,  as  they  are  liable  to  excite  severe  inflammation  of 
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the  pleura  and  lung.  Assalini*  prefers  simply  cutting  the 
artery  across,  so  as  to  allow  it  to  retract ;  and  if  this  plan  fails, 
he  recoTumends  the  wound  to  be  closed  ;  should  the  blood  find 
its  way  into  the  chest,  it  is  true  the  consequences  will  be 
serious,  but  not  fatal ;  and  if  the  symptoms  require  it,  the 
operation  for  empyema  may  afterwards  be  performed.  A  small 
quantity  of  effused  blood,  however,  may  be  absorbed,  and  no 
such  proceeding  be  requisite. 

Dr.  Hennent  says:  'Unfortunately,  we  but  too  often  are  disappointed  iu 
finding  the  source  of  the  haemorrhage,  and  here  judicious  pressure  is  our  only 
resource.  In  some  very  slight  cases  I  have  used  the  graduated  compress  with 
success;  but  if  the  sloughing  is  extensive  nothing  but  the  finger  of  an  as- 
sistant, relieved  as  occasion  may  require,  and  pressure  directed  upon  a  com- 
press placed  along  the  course  of  the  vessel,  or  so  disposed  as  to  operate  upon  its 
bleeding  orifice,  will  be  of  any  avail.' 

Wounds  of  the  internal  mammary  artery. — The  protected 
situation  of  this  vessel  renders  its  injury  exceedingly  rare  ;  still 
there  are  several  cases  on  record.  M.  Tourdes  has  written  a 
special  monograph  on  this  accident  in  its  medico-legal  aspect : 
the  result  he  arrives  at  is,  that  the  lesion  occurs  on  the  right 
and  left  sides  in  equal  proportion ;  that  in  more  than  half  the 
cases  it  is  accompanied  with  section  of  the  cartilages,  and  that 
this  section  always  exists  when  the  vessel  is  wounded  below  the 
fourth  rib  :  he  also  remarks  that  all  wounds  situated  at  the  sides 
of  the  sternum  from  the  first  to  the  seventh  ribs,  and  of  suffi- 
cient depth,  should  always  engage  our  attention,  and  be  re- 
garded as  suspicious. 

The  results  may  be  :  1,  external  haemorrhage  ;  2,  haemor- 
rhage into  the  anterior  mediastinum ;  3,  haemorrhage  into  the 
cavity  of  the  pleura;  4,  haemorrhage  into  the  cavity  of  the 
pericardium ;  besides,  the  injury  is  not  unfrequently  compli- 
cated with  wound  of  the  lung,  heart,  or  diaphragm. 

The  symptoms  will  be  those  of  haemorrhage,  in  addition  to 
those  of  any  complication  which  may  exist. 

The  prognosis  is  always  unfavourable ;  much  internal  eflfu- 
sion  of  blood  takes  place,  and  death  generally  ensues  from  the 
haemorrhage. 

The  treatment  consists  in  compression  of  the  vessel  in  the 
same  way  as   above  prescribed  in  wounds  of  the  intercostal 


♦  Manuale  di  Chirurgia,  pp,  58,  59. 
t  Military  Surgery,  p.  377,  2nd  edition. 
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artery,  and  in  the  application  of  a  ligature  on  the  vessel; 
although  this  latter  proceeding  is  exceedingly  difficult.  In  the 
first  three  intercostal  spaces  the  artery  may  be  secured  with 
ease ;  in  the  fourth  space  it  becomes  difficult  to  reach ;  the 
operation  is  very  difficult  in  the  fifth,  and  almost  impracticable 
in  the  sixth  space.  It  is  performed  by  making  an  incision  for 
two  inches  along  the  side  of  the  sternum,  and  in  an  oblique 
direction  from  above  downwards,  and  from  without  inwards, 
forming  with  the  axis  of  the  body  an  angle  of  forty-five  de- 
grees ;  the  centre  of  the  incision  to  be  three  or  four  lines  from 
the  border  of  the  sternum.  Having  divided  the  skin,  cellular 
tissue,  and  origins  of  the  pectoralis  major  muscle,  the  intercostal 
space  is  brought  into  view ;  the  intercostal  muscle  is  now  to 
be  carefully  divided  upon  a  director,  and  the  edges  drawn  apart 
by  retractors,  when  the  artery  becomes  exposed. 

Baron  Lan-ey*  says  that  lie  has  seen  several  cases  of  wounds  of  this  vessel,  and 
he  proposes  simply  to  close  the  external  wound  so  as  to  allow  of  coagulation, 
and  by  this  means  to  compress  the  vessel.  He  relates  three  cases  ^of  this 
injury.  The  first  case  was  a  sabre-thrust,  which  entered  the  chest  for  an  inch 
and  a  half,  dividing-  the  cartilage  of  the  seventh  lib  close  to  the  sternum ; 
there  was  great  efiusion  of  blood,  and  very  severe  symptoms,  so  that  it  was 
thought  necessary  to  lay  open  the  wound  and  evacuate  the  blood ;  the  man 
made  a  good  recovery.  In  the  second  case,  a  knife  entered  above  the  cartilage 
of  the  fifth  rib  on  the  left  side ;  the  wound  was  closed,  much  effusion  of  blood 
followed,  and  severe  symptoms  set  in,  so  much  so,  that  a  puncture  was  obliged 
to  be  made,  whereby  a  pound  of  blood  and  clot  was  evacuated  ;  but  the  patient 
lived  only  twenty-one  days.  In  the  third  case  a  knife  entirely  divided  the 
cartilage  of  the  fourth  rib ;  this  was  followed  by  much  ha?morrhage,  which 
ceased,  and  the  wound  was  closed ;  in  a  few  days  signs  of  internal  haemor- 
rhage ensued,  paracentesis  was  performed,  two  a.id  a  half  pounds  of  blood 
evacuated,  and  a  recovery  resulted. 

Some  years  ago,  a  man  was  admitted  into  the  Meath  Hospital,  having  re- 
ceived a  stab  of  a  sharp-pointed  shoemaker's  knife,  about  one  inch  below  the 
right  sterno-clavicular  articulation,  by  which  the  internal  mammary  artery  and 
vein  were  wounded.  These  vessels  poured  out  their  blood  continually,  and  in 
such  abundance  into  the  cavity  of  the  pleura,  that  the  lung  became  dreadfully 
oppressed,  and  it  was  deemed  advisable  to  perform  the  operation  of  paracentesis 
on  the  fourth  or  fifth  day  after  the  injury.  A  large  wound  was  made  in  the 
operation,  in  the  expectation  that  it  might  facilitate  the  escape  of  any  coagulum, 
tut  the  precaution  was  found  to  be  unnecessary,  as  the  blood  had  remained  in 
a  perfectly  fluid  state,  and  flowed  away  with  great  facility.  The  quantity  of 
blcod  thus  lost  was  enormous — it  must  have  amounted  to  some  quarts ;  and  as 
the  wounded  vessels  still  continued  to  bleed,  it  is  scarcely  necessary  to  add  that 
the  patient  soon  died.f 


*  Clinique  chir.  t.  iv.  p.  101. 
t  J'orter  On  Aneurism,  p.  170. 
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Wounds  of  the  larger  vessels  of  the  chest  are  for  the  most 
part  fatal,  and  are  attended  with  all  the  symptoms  of  rapid 
internal  haemorrhage,  death  almost  invariably  resulting  im- 
mediately, or  in  a  few  hours  afterwards.  Some  rare  cases  of 
survival  after  such  wounds  are,  however,  on  record ;  thus  Dr. 
Heil*  details  a  case  in  which  a  patient  recovered  and  lived 
for  twelve  months  after  receiving  a  stab  which  penetrated  the 
ascending  aorta. 

Pelletant  wiites :  'In  May  1802,  a  young  man  -was  brought  to  the  Hotel 
Dieu,  who,  in  a  duel,  had  been  run  through  with  a  foil,  which  entered  above 
the  right  nipple  and  came  out  at  the  left  loin ;  the  most  alarming  symptoms 
were  apprehended,  but  several  days  elapsed  without  any  serious  complaints 
taking  place.  The  patient  was  bled  twice,  and  kept  on  very  low  regimen. 
Everything  went  on  quietly  for  a  fortnight,  when  he  began  to  complain  of 
severe  pain  in  the  loins,  which  was  relieved  by  the  warm  bath.  He  seemed  to 
be  recovering ;  he  got  up,  and  went  to  walk  in  the  garden  allotted  to  the  sick, 
but  the  pain  in  the  loins  quickly  returned,  attended  with  difficulty  of  breathing, 
with  constipation,  and  wakefulness.  He  became  now  very  impatient  and  out  of 
temper  at  not  being  relieved.  On  July  15,  two  months  after  the  accident, 
there  was  remarked  a  deformity  of  the  spine,  about  the  eighth  dorsal  vertebra. 
The  patient  gi-ew  rapidly  worse,  and  died  in  the  utmost  agony,  saying  that  he 
felt  suffocated ;  and  tore  off  his  shirt,  so  that  his  chest  might  be  free  from 
pressure  of  all  kind.  On  the  body  being  opened,  the  right  side  of  the  chest 
was  found  full  of  blood,  coagulated  in  various  degrees ;  and  an  opening,  the 
diameter  of  which  was  equal  to  that  of  a  quill-pen,  was  detected  in  the  aorta, 
above  the  crura  of  the  diaphragm.  All  the  adjacent  cellular  tissue  was  in- 
jected with  blood,  and  three  of  the  dorsal  vertebra  were  found  carious.  There 
was  no  mark  of  injury  perceptible  in  any  of  the  thoracic  or  abdominal  viscera.' 

Ereschet  |  relates  the  case  of  a  wound  of  the  vena  azygos,  a  little  below  its 
entrance  into  the  superior  cava,  which  was  followed  by  considerable  effusion  of 
blond,  and  death  resulted  on  the  third  day  from  compression  of  the  lung  by  the 
effused  blood. 

4.  Wounds  of  the  cesophagus.- — These  are,  for  the  most  part, 
complicated  with  other  injuries,  and  are  more  appropriately 
treated  of  with  wounds  of  the  neck.  However,  it  has  been 
considered  advisable  to  draw  attention  in  this  place  to  wounds 
of  the  thoracic  portion  of  the  cesophagus,  by  referring  to  the 
following  case.§ 

A  man,  aged  twenty-four,  was  stabbed  by  a  bayonet  in  the  anterior  and 
superior  part  of  the  chest ;  it  entered  between  the  third  and  fourth  riglit  ribs, 
one  inch  from  the  sternum.    He  fled  from  his  assassin  for  half  a  mile,  without 


•  Ilenke's  Zeitfchrift,  1837,  t.  ii.  p.  450. 

t  Clin,  chinirgicale,  t.  i.  p.  92. 

X  Op.  cit. 

§  Eoyer,  Traite  des  Maladies  chir.  torn.  vii.  p.  220. 


EUPTUEE  OF  VISCEEA. 


615 


feeling  any  pain ;  on  reaching  home  he  had  coughing  and  spitting  of  blood, 
and  in  an  hour  after  the  accident  experienced  inexpressible  anguish ;  he  was 
lying  on  his  right  side,  suffering  from  the  least  moYement,  and  complaining  of 
intense  pain  all  along  the  right  side  of  the  chest,  as  far  as  the  haunch.  At  each 
inspiration  and  cough,  air  escaped  through  the  wound,  sufficient  to  blow  out  a 
candle  seven  or  eight  inches  distant.  On  the  second  day,  respiration  was  much 
embarrassed,  but  the  spitting  of  blood  was  arrested  after  a  third  venesection. 
On  the  third  day,  on  removing  the  dressings  there  escaped  a  large  quantity  of 
red  fluid,  of  less  consistence  than  blood  ;  the  respiration  was  more  free.  Much 
fluid  ran  out  during  the  day,  and  at  each  time  of  dressing,  and  it  was  suspected 
to  be  the  fluids  swallowed.  Oily  and  coloured  drinks  were  given,  which  in  due 
time  stained  the  dressings.  The  patient  was  now  prevented  taking  anything 
by  the  mouth,  and  was  fed  by  nutritious  enemata.  For  four  days  nothing 
escaped  through  the  wound,  and  he  made  a  gradual  recovery.  Subsequently 
he  had  signs  of  a  large  effusion  in  the  chest,  when  on  the  thirtieth  day  he 
vomited  and  rejected  a  large  quantity  of  pus ;  this  flow  of  pus  lasted  for  another 
fifteen  days.    He  ultimately  recovered. 

Foreign  bodies  have  passed  down  tlie  oesophagus  and  escaped 
through  its  parietes  into  the  chest ;  several  cases  of  the  kind 
are  recorded  by  Fischer,  and  are  referred  to  in  the  table  on 
p.  ^02. 

Contusions  of  the  chest,  followed  hy  lesion  of  the  contents  with- 
out any  external  wound,  may  be  associated  with  the  following 
effects :  firstly,  pleurisy,  and  in  rarer  instances  pneumonia, 
which  come  under  the  more  immediate  cognisance  of  the  phy- 
sician :  secondly,  inflammation  of  the  cellular  tissue  of  the 
mediastina,  running  on  to  suppuration,  and  producing  dyspnoea 
from  pressure  on  the  lung,  or  causing  disease  of  the  sternum, 
in  rare  instances  assuming  the  form  of  a  pulsating  tumour, 
owing  to  the  contiguity  of  the  heart,  and  simulating  aneu- 
rism.* 

Thirdly,  such  contusions  may  be  attended  with  rupture  of  the 
lung ;  this  last  accident  is  rare,  but  several  well-authenticated 
instances  are  on  record.  The  symptoms,  diagnosis,  prognosis, 
and  treatment  will  be  the  same  as  detailed  in  wounds  of  the 
lung,  but  in  these  cases  there  will  be  an  additional  obscurity, 
viz.  the  absence  of  any  external  lesion,  or  fracture  of  the  ribs. 

Watson,  in  his  work  On  Homicide,  relates  the  case  of  a  carter,  who,  being 
somewhat  intoxicated,  was  thrown  off'  his  cart,  and  the  wheel  passed  obliquely 
over  his  chest ;  he  expired  shortly  after.  There  was  no  external  wound,  and  no 
fracture  of  the  ribs  ;  but  a  laceration  of  the  right  lung  near  to  the  origin  of  its 

*  Sir  A.  Cooper  mentions  the  case  of  a  medical  student  who  was  supposed 
to  have  aneurism,  but  matter  made  its  way  throu  gh  the  sternum,  and  a  thorough 
recovery  wa.s  effected. 
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vessels,  and  there  were  three  pounds  of  hlood  in  the  right  cavity  of  the  chest : 
the  liver  was  also  lacerated,  and  blood  effused  in  the  abdomen. 

M.  Gosselin,  in  Mem.  de  la  Soc.  cle  Chir.  de  Paris,  vol.  i.,  lias 
fully  entered  into  this  subject,  and  adduces  two  cases  of  ruptured 
lung  from  violence,  without  any  external  wound  or  fracture 
of  the  ribs,  both  of  which  recovered :  he  remarks  that  when 
a  rupture  takes  place,  there  may  be  a  solution  of  continuity 
of  the  pulmonary  vesicles  without  wound  of  the  pleura ;  or 
there  may  be  a  tearing  of  the  lung-tissue,  as  well  a.s  of  the 
pleural  envelope ;  in  the  latter  instance,  air  and  blood  will 
escape,  and  the  symptoms  will  be  those  of  hydro-thorax ;  there 
will  be  dulness  at  the  lower  part  of  the  chest  and  sonority  at 
the  upper  part,  a  mucous  rale  or  gurgling  opposite  the  site  of 
the  rent,  metallic  tinkling,  dyspnoea,  frequent  respiration,  spit- 
ting of  blood,  and  sometimes  cutaneous  emphysema. 

lu  the  British  Medical  Journal  for  March  1859,  there  is  related  the  case  of  a 
boy,  aged  seven,  who  was  struck  down  by  a  cab,  the  wheel  passing  over  his 
chest.  Pie  complained  of  great  pain  in  the  belly  and  on  the  left  side  of  the 
chest,  which  was  dull  and  gave  no  evidence  of  respiratory  murmur.  About 
four  hours  after,  there  was  considerable  distension  of  the  intercostal  spaces, 
and  great  dyspnoea ;  he  died  on  the  following  day.  The  ribs  were  found  un- 
injured, but  the  lung  was  extensively  lacerated,  and  the  pleural  cavity  full  of 
blood. 

A  similar  case  occurred  at  Guy's  Hospital,  but  death  ensued  in  two  hours, 
in  consequence  of  the  complication  of  ruptured  liver ;  the  lung  was  ruptured  at 
the  lower  edge  of  the  middle  lobe  of  the  right  side,  to  the  extent  of  three 
inches  ;  the  pleural  cavity  was  filled  with  air  and  some  ounces  of  blood,  and 
the  lung  partially  collapsed. 

A  third  case  is  recorded  by  Dr.  R.  B.  Donnell,  in  the  Dublin  Qvartei-h/ 
Journal,  vol.  xxxviii.  p.  205.  It  was  that  of  a  yomig  man,  aged  twenty-four, 
who  lived  ten  days. 

Pneumonia  or  pleurisy  may  supervene.  The  prognosis  is  un- 
favourable, as  the  laceration  is  generally  extensive ;  still,  death 
is  not  always  the  result,  as  seen  by  the  recovery  of  the  cases 
brought  forward  by  M.  Gosselin. 

The  rupture  may  be  direct,  viz.  at  the  seat  of  injury,  or 
indirect,  at  some  distance  off ;  andM.  Gosselin  asks,  how  are  we 
to  explain  the  rupture  of  the  lung  without  any  fracture  of  the 
ribs  ?  Is  it  from  shock,  as  is  observed  in  injuries  of  the  brain  ? 
He  thinks  not :  the  elasticity  and  mobility  of  the  ribs  are  too 
great,  and  they  resist  such  shock,  without  implicating  the 
lung-tissue.  Again,  is  it  from  extensive  and  long- continued 
pressure  of  the  ribs  forcing  the  lungs  against  the  spinal  column? 
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The  lung  is  spongy,  soft,  and  composed  of  cells  freely  commu- 
nicating with  the  bronchi  and  trachea,  and,  when  compressed 
at  one  part,  the  air  escapes  into  another;  and  thus  the  lung- 
accommodates  itself  and  does  not  tear :  on  the  other  hand,  in 
order  to  press  the  lungs  against  the  spine,  there  must  be  enor- 
mous force  and  pressure  ;  and  even  then  it  is  impossible  without 
fracture  of  the  ribs. 

M.  Gosselin  offers  the  following  explanation  as  to  the  probable 
cause  : — that  at  the  time  of  the  injury,  when  the  chest  receives 
the  violence,  the  lungs  are  suddenly  filled  and  distended  with 
air  by  a  full  inspiration,  and  the  air,  prevented  from  escaping  by 
occlusion  of  the  larynx,  thus  becomes  pent  up  in  the  lung-tissue, 
and  the  lung  not  being  able  to  recede  from  the  superincumbent 
pressure,  its  tissue  necessarily  gives  way. 

Fourthly,  severe  contusions  of  the  chest  may  be  followed  by 
cerebral  congestion,  owing  to  derangement  of  the  circulatory 
and  respiratory  functions;  thus,  heavy  weights  falling  upon  the 
chest,  or  undue  and  prolonged  pressure  on  the  ribs,  preventing 
their  free  action,  as  in  the  fall  of  earth  whilst  excavating,  may 
arrest  the  respiratory  functions  and  induce  venous  congestion 
and  asphyxia.  There  may  be  in  consequence  epistaxis,  eechy- 
mosis  of  the  eyes,  congestion  of  the  brain,  &c. 

Fifthly,  contusions  may  give  rise  to  pericarditis  and  carditis, 
as  evidenced  in  the  following  instances  : 

A  child  received  a  blow  on  the  chest,  causing  great  pain  and  very  violent 
palpitation  ;  he  had  repeated  attacks  of  hfemoptysis,  and  died  at  the  end  of  six 
months.  There  was  pericarditis  and  carditis,  and  a  livid  sphacelated  spot  on 
the  heart,  which  extended  into  the  cavity  of  the  ventricle. 

Blancard*  relates  the  case  of  a  peasant  who  was  thrown  under  a  cart ;  he  had 
immediate  pain  in  the  chest,  and  dyspnoea,  with  a  feeling  of  compression  of  the 
heart ;  after  four  days  he  went  to  work,  but  soon  after  had  violent  fever,  op- 
pression, and  delirium,  with  insomnia,  extreme  thirst,  and  frequent  syncope. 
He  died  on  the  eleventh  day.  The  pericardium  was  full  of  sanious  pus,  and  the 
parietes  of  the  auricles,  here  and  there,  ulcerated  and  softened. 

Sixthly,  contusion  of  the  chest  may  be  complicated  with 
injury  to  the  heart,  causing  a  rupture  of  its  fibres  or  its  valves. 
The  symptoms  and  prognosis  will  be  the  same  as  those  detailed 
in  Wounds  of  the  Heaet.  Death,  however,  in  these  cases, 
is  almost  always  instantaneous,  although  some  have  lived  for 
several  hours.    There  is  a  preparation  of  a  lacerated  heart  of  a 


*  Lexicon  Med.  Renov.  1735. 
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child  in  the  Museum  of  the  Royal  College  of  Surgeons,  Edin- 
burgh;* in  the  description  of  which  it  is  stated  that  a  cart- 
wheel had  passed  over  the  chest  and  occasioned  instant  death, 
hut  there  was  no  external  wound  or  fracture  of  the  ribs.  Dr. 
Christisonf  mentions  two  cases  from  violence,  the  one  caused 
by  a  fall,  the  other  owing  to  a  blow.  Mr.  Gam  gee  J  has  col-  i 
lected  27  published  cases  of  the  kind;  12  occurred  on  the  right  ' 
side,  of  which  8  had  rupture  of  the  ventricle,  and  4  of  the 
auricle ;  10  occurred  on  the  left  side,  of  which  3  were  of  the 
ventricle,  and  seven  of  the  auricle.  In  half  of  the  cases  the 
pericardium  was  intact. 

For  further  information  see  Fischer's  work  on  the  subject. 

ALFRED  POLAND. 


*  See  Trans.  Edin.  Med.-Chir.  Soc.  vol.  i. 
+  Watson  On  Homicide,  p.  96. 

X  Researches  in  Pathological  Anatoniy  and  Clinical  Surgery ,  185G. 
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I ISr JURIES  of  tlie  abdomen  are  accidents  generally  of  a  grave 
character,  with  the  efPects  of  which  the  surgeon  has  fre- 
quently, but  too  often  hopelessly,  to  combat.  To  ensure  a 
careful  and  a  comprehensive  examination  of  the  nature  and 
the  results  of  these  injuries,  it  is  intended  to  consider  the  fol- 
lowing points : 

a.  Contusion  of  the  parietes. 

1.  Without  rupture  of  viscera. 

2.  With  rupture  of  viscera. 
h.  Wounds. 

1 .  Wounds  of  the  parietes  without  protrusion  of  viscera. 

2.  Wounds  with  protrusion  of  viscera. 

3.  Wounds  of  viscera. 

4.  Fistulse ;  gastric  and  biliary. 

5.  Artificial  anus, 
c.  Foreign  bodies  in 

1.  The  stomach. 

2.  The  intestines. 

3.  The  cavity  of  the  peritonceum  and  in  the  abdominal 

wall. 

CoNTusioiirs. 

Contusion  of  the  parietes  of  the  abdomen,  without  rupture 
of  any  of  the  abdominal  viscera,  may  prove,  according  to  the 
violence  of  the  injury,  of  serious  importance,  or  trifling  in  effect. 
But  even  a  slight  contusion  of  the  abdominal  wall  must  not  be 
regarded  too  lightly.  A  very  slight  blow  on  any  portion  of  it 
may  produce  symptoms  sufficient  to  excite  alarm,  or  demand 
most  careful  consideration  in  treatment ;  and  therefore  in  any 
case  of  a  blow  or  other  violence  received  on  the  abdominal  wall, 
the  examination  of  the  patient  should  be  condiicted  with 
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extreme  caution  and  judgment,  in  order  that  the  utmost  amount 
of  mischief  that  may  possibly  result  from  such  an  accidental 
cause  should  not  be  overlooked.  In  such  an  examination  it 
should  ever  be  borne  in  mind,  that  the  previous  general  condi- 
tion of  the  part  injured  will,  to  a  certain  extent,  influence  the 
results  ;  and  that  in  judging  of  these  results  we  must  look  to 
many  relative  circumstances  :  whether  the  abdomen  be  thickly 
covered  with  fat,  or  diminished  in  size  by  general  emaciation ; 
whether  the  contents  of  the  stomach  and  intestines  be  consider- 
able in  quantity,  or  whether  the  accident  has  occurred  some 
hours  after  a  meal.  These  and  other  circumstances  should  be 
fully  inquired  into,  and  considered,  before  we  decide  on  the 
l^robability,  as  well  as  on  the  extent,  of  deep-seated  mischief. 
Nor  will  it  prove  a  small  satisfaction  if  we  can  arrive  at  some- 
thing like  a  favourable  conclusion  that  the  bruise  of  the 
integuments  is  not  attended  by  rupture  of  any  viscus. 

Contusions  of  the  abdominal  wall  (in  which  term  we  include 
merely  the  soft  tissues  surrounding  the  cavity  of  the  abdomen) 
are  various  in  their  primitive,  as  well  as  in  their  subsequent, 
conditions.  Such  contusions  are  usually  the  result  of  falls  or 
blows  on  the  abdomen  ;  of  cart-wheels  passing  over  the  body ;  of 
shafts  of  carts  or  carriages  forced  against  it ;  or  of  a  quoit  or 
cricket-ball  striking  it.  Such  accidents  will  frequently  be 
immediately  followed  by  intense  pain,  faintness,  and  vomiting, 
without  any  injury  having  occurred  to  the  deeper  tissues. 

A  quoit,  in  falling  towards  the  ground,  accidentally  struck  a  boy  on  tbe 
epigastrium.  The  pain  immediately  experienced  was  agonising  for  some  seconds, 
and  was  attended  by  great  difliculty  in  breathing.  The  boy  was  very  faint  sub- 
sequently, liest  on  a  sofa  for  the  afternoon  was  the  only  treatment  adopted, 
and  on  the  following  day  he  appeared  quite  well,  nor  did  any  ill  effects  ensue. 

There  appears  to  be  a  prevalent  and  a  rather  popular  idea, 
that  sudden  death  may  result  from  a  blow  on  the  epigastrium 
or  abdomen,  without  any  injury  of  structure,  external  or  internal, 
being  detected  on  examination  after  death.  It  is  therefore  very 
desirable  to  inquire  if  any  evidence  we  possess  justifies  us  in 
accej)ting  the  statement,  that  death  may  follow  immediatehj 
upon  a  blow,  without  any  actual  appreciable  alteration  or  injury 
of  parts  contained  within  the  cavities  of  the  abdomen  or  thorax. 
It  is  not  disputed  for  a  moment  that  a  very  violent  concussion 
of  the  abdominal  viscera  may  be  rapidly  followed  by  death ; 
but  a  very  violent  concussion  would  act,  not  only  as  a  slioclc  to 
the  nervous  system,  but  would  also,  without  doubt,  produce 
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marked  evidences  of  injured  tissues,  readily  recognised  on 
examination  after  death.    But  are  there  not  cases  of  sudden 
death,  reported  to  have  followed  blows  on  the  abdomen,  in  which 
cases  no  evidence  of  altered  tissue  nor  any  indications  of  bruise 
could  be  found  ?    This  question  we  fear  we  cannot  answer  quite 
satisfactorily.    '  There  is  no  medical  doubt  that  a  person  may 
die  from  what  is  termed  shock,'  says  Dr.  Taylor,  '  without  any 
marks  of  severe  injury  being  discovered  on  the  body  after  death. 
We  have  examples  of  this  mode  of  death  in  accidents  from 
lightning,  or  from  severe  burns  or  scalds,  in  which  the  local 
injury  is  often  far  from  sufficient  to  explain  the  rapidly  fatal 
consequences.    As  instances  of  this  form  of  death  from  violence 
may  be  also  cited  those  cases  in  which  a  person  has  been  sud- 
denly killed  by  a  blow  upon  the  upper  part  of  the  abdomen  or 
on  the  pit  of  the  stomach,  which  is  supposed  to  operate  by 
producing  a  fatal  impression  on  the  cardiac  plexus.  Whether 
this  be  or  be  not  the  true  explanation,  the  fact  itself  is  undis- 
puted; it  is  certain  that  a  person  may  die  from  so  simple  a 
cause  without  any  appearance  being  produced,  externally  or 
internally,  to  account  for  death.    On  the  skin,  there  may  be 
some  marks  of  abrasion  or  slight  discoloration ;  but,  as  it  has 
been  elsewhere  stated,  these  are  neither  constant  nor  necessary 
accompaniments  of  a  blow.    Convictions  for  manslaughter  have 
taken  place  when  death  has  been  produced  under  these  circum- 
stances.' * 

In  confirmation  of  these  remarks,  Dr.  Taylor  refers  to  a  case  reported  by 
Mr.  Wood,  of  Bury,  Lancashire,  in  vol.  xliv.  p.  213  of  the  Medical  Guzette. 
We  have  copied  the  general  particulars  of  this  case,  that  our  readers  may  draw 
their  own  conclusions  respecting  it.  'On  the  evening  of  July  6,  1849,'  writes 
Mr.  Wood,  '  I  was  called  to  see  David  Bates,  set.  31,  who  had  suddenly  fallen 
in  the  street  whilst  fighting.  I  found  him  dead,  and  ascertained  that  about  a 
quarter  of  an  hour  had  elapsed  since  he  fell.  He  was  warm,  and  covered  with 
■  perspiration ;  his  face  pale  and  cadaverous ;  his  eyes  closed,  the  pupils  widely 
dilated.' 

Nineteen  hours  after  death,  Mr.  Wood  made  an  examination  of  the  body,  of 
which  the  following  are  the  notes. 

'  External  appearance.  Escape  of  bloody  serum  from  the  nostrils ;  black 
ecchymosed  patch  on  the  bridge  of  the  nose ;  contusion  under  the  right  ear ; 
slight  lividity  on  the  upper  part  of  the  chest ;  contusion  on  the  left  elbow. 
On  turning  the  body  on  the  face,  about  an  oimce  and  a  half  of  dark  gi-umoua 
blood  escaped  from  the  nostrils. 

'  Ahdomm.  Old  adhesions  of  the  omentum  in  tlie  right  iliac  region ;  arch  of 
the  colon  rather  dark ;  stomach  contained  some  half-digested  matter,  and 
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presented  numerous  ecchymosed  points  in  the  mucous  membrane  of  the  posterior 
surface  at  the  cardiac  extremity ;  liver  rather  small,  and  presented  a  slightly 
mottled  appearance  on  the  surface ;  kidneys,  spleen,  and  pancreas  healthy. 

'  Thorax.  The  lungs  collapsed  on  opening  the  chest;  were  rather  davldy 
mottled,  but  healthy;  congested  posteriorly.  Old  adhesions  between  their 
posterior  borders  and  pleura  on  each  side.  Heart,  healthy;  contained  very 
little  blood,  which  was  fluid.    The  blood  generally  in  a  fluid  condition. 

'  Head.  Dura  mater  slightly  congested.  Pia  mater-  on  the  surface  of  the 
brain  and  in  the  sulci  betiveen  the  convolutions  excessively  congested  2oith  dark  Jluid 
blood*  No  fluid  in  the  ventricles.  Substance  of  brain  healthy,  and  without 
any  lesion. 

'  At  the  inquest,  three  witnesses  stated  that  Bates  was  intoxicated,  though 
not  so  much  so  but  that  he  could  walk  and  stand  unsupported  by  others, — that 
he  talked  a  good  deal  and  challenged  his  antagonist  to  fight ;  that  in  two  or 
three  minutes,  the  combatants  being  within  half  a  yard  of  each  other.  Bates 
received  a  left-handed  hloio,  hut  apparently  not  a  severe  one,  in  the  pit  of  the 
stomach ;  that  he  fell  on  his  face,  according  to  the  first  witness,  within  half  a 
minute ;  according  to  the  second  witness,  in  a  moment  or  two ;  according  to 
the  third  witness,  instantly,  dead.    The  first  two  witnesses  also  swore  that,  in 
their  opinion,  he  moved  his  arms  in  a  fighting  attitude  after  being  struck,  and 
before  he  fell ;  as  they  thought,  with  an  intention  of  continuing  the  fight. 
The  third  witness,  however,  swore  that  there  was  no  action  of  this  kind.  On 
raising  him  from  the  ground,  which  was  done  immediately  by  the  witnesses,  a 
few  drops  of  blood  escaped  from  his  nostrils,  but  he  was  dead ;  and  all  the 
witnesses  agreed  that  no  indication  of  life  was  observed  in  him  after  he  fell. 
On  being  asked  to  give  my  opinion  as  to  the  cause  of  death,  I  stated  that, 
inasmuch  as  the  post-mortem  appearances  did  not  furnish  any  other  explanation, 
I  unhesitatingly  attributed  it  to  concussion  of  tlie  solar  plexus,  occasioned  by 
the  blow,  which,  according  to  the  evidence  of  the  witnesses.  Bates  had  received 
in  the  epigastrium.'  Mr.  Wood  further  states,  that  3Ir.  P.,  a  medical  gentleman 
associated  with  Mr.  Wood  in  making  the  post-mortem  examination,  who  also 
heard  the  general  evidence,  stated :  '  The  condition  of  the  membranes  of  the 
brain  proved  a  great  amount  of  excitement,  and  that  this  alone  might  have 
been  the  cause  of  death.'    The  jury,  having  heard  conflicting  medical  opinions, 
gave  the  benefit  of  the  difference  of  opinion  to  the  prisoner,  and  returned  as  their 
verdict,  that  Bates  died  from  over-excitement.    Mr.  Wood  adds  :  '  The  opinion 
expressed  by  Mr.  P.  appears  to  me  inconsistent  with  all  medical  experience. 
I  think  all  experienced  pathologists  admit  that,  in  cases  where  sudden  death 
from  violence  or  accident  occurs  to  an  intoxicated  person,  it  is  usual  to  find  the 
pia  mater  turgid  with  dark  fluid  blood,  as  was  observed  in  this  case.    This  at 
once  disposes  of  the  only  appearance  existing  in  the  body  on  which  Mr.  P. 
could  ground  the  opinion  he  expressed.    There  was  no  evidence  adduced  of 
any  extraordinary  excitement  in  Bates  previous  to  fighting ;  he  was  drunk  and 
quarrelsome,  but  showed  no  symptoms  of  oppression  of  the  brain.    He  fell 
immediately  after  receiving  a  blow  in  the  epigastrium ;  and  the  manner  of  his 
death,  that  is,  the  instant  extinction  of  life,  does  not  accord  with  our  ex- 
perience of  death  occasioned  by  any  form  of  apoplexy,  an  attack  of  which 
coincident  with  the  blow,  though  quite  within  the  range  of  possibility,  might 
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fairly  be  considered  very  remarkable.  I  regard  the  case  as  an  unequivocal 
instance  of  death  from  a  blow  on  the  epigastrium.' 

Before  expressing  any  opinion  on  the  observations  of  Dr. 
Taylor,  or  upon  the  latter  case  and  Mr.  Wood's  remarks  upon 
it,  attention  must  first  be  drawn  to  the  following  extract  from  a 
prize-essay  '  On  Wounds  and  Injuries  of  the  Abdomen,'  by  Mr. 
Alfred  Poland,  to  whom  the  author  is  greatly  indebted  for  the 
privilege  of  having  been  allowed  to  make  use  of  this  valuable 
manuscript : 

'  The  epigastric  and  upper  part  of  the  umbilical  regions  contain  such  numerous 
and  such  vital  structures,  and  above  all,  the  solar  plexus  and  its  numerous 
branches,  of  such  high  organic  importance,  covered  in  by  soft  parietes  little 
capable  of  resisting  and  transmitting  external  shocks,  that  it  is  not  to  be 
wondered  at  that  death  should  be  an  immediate  result  of  a  blow  in  these 
regions. 

'  On  inspection  of  such  cases,  no  appreciable  morbid  changes  can  be  detected, 
not  even  the  trace  of  ecchymosis  about  the  parts. 

'  A  blow  on  the  pit  of  the  stomach — a  hit  in  the  wind,  as  it  is  called — does 
not  act  so  much  on  the  diaphragm  as  it  does  upon  the  nerves :  occasionall}', 
though  not  always,  there  is  intense  pain  ;  but  sometimes  tlie  shock  is  so  severe 
as  at  once  to  arrest  the  action  of  the  heart,  and  the  man  is  killed  as  it  were 
with  a  blow  even  of  a  trifling  kind.  Sir  A.  Cooper  used  to  state  a  case  which 
came  to  his  knowledge,  though  he  was  not  an  eye-witness  of  the  occurrence. 
Two  men  were  working  near  the  East  India  House,  one  of  whom  had  a  heavy 
load  which  he  was  wheeling  along ;  his  comrade  said  to  him,  "  That  is  too 
much  for  you ;  stand  aside,  and  let  me — a  better  man— take  it."  lie  accom- 
panied this  with  a  slight  blow  on  the  scrobiculus  cordis,  aud  the  man  imme- 
diately let  the  barrow  fall  from  his  arms.  He  felt  a  severe  shock  ;  the  sudden 
impulse  made  so  strong  an  impression  on  the  heart "s  action  as  to  stop  it,  and, 
without  complaining  of  pain,  the  man  died  on  the  spot.  On  examination,  no 
lesion  was  discovered.  In  a  case  of  manslaughter  tried  at  the  Central  Criminal 
Court  in  August  1841,  death  had  been  caused  ir  this  way  during  a  pugilistic 
combat.  The  man  received  a  blow  on  the  stomach,  and  fell  dead.  As  there  were 
no  marks  of  external  inj  ury,  the  surgeon  thought  the  man  had  died  of  apoplexy. 
In  the  latter  of  these  cases  there  is  no  detail  of  the  post-mortem  examination  to 
enable  us  to  arrive  at  a  satisfactory  conclusion.  Another  case,  somewhat  more 
conclusive,  but  complicated  with  pregnancy,  occurred  in  INfarch  1835,  and  was 
the  subject  of  a  trial  on  the  Norfolk  Circuit,  at  Cambridge.  John  Bond  was 
indicted  for  the  murder  of  his  wife  by  beating  her  with  a  codfish.  The 
prisoner,  who  was  intoxicated,  desired  his  wife  to  cook  the  fish,  which  weighed 
about  six  poimds.  She  refused,  because  it  was  not  a  seasonable  hour,  aud 
there  was  no  fire.  He  seized  the  fish,  and  then  beat  her  over  the  abdomen  for 
some  minutes  with  extreme  violence.  She  died  in  a  short  time  afterwards ; 
and  on  a  post-mortem  examination  the  marks  of  many  bruises  were  found  on 
the  body.  The  deceased  was  in  the  last  month  of  pregnancy,  and,  in  the 
opinion  of  the  practitioner,  her  death  was  occasioned  tlirough  the  shock  im- 
parted to  the  system  by  the  violence  of  the  prisoner.'* 


'  '  On  Wounds  and  Lijurieo  of  the  Abdomen,  prize-essay,  by  All'rcd 
Poland,  Esq. 


624 


INJUEIES  OF  THE  ABDOMEN. 


Tlie  cases  related  by  Mr.  Poland  to  illustrate  the  theory 
generally  received  as  to  the  nature  of  these  accidents  are  only 
three  in  number.  'No  one  acquainted  with  Mr.  Poland's 
industry  can  suppose  that  he  would  have  overlooked  records  of 
such  a  class  of  interesting  cases,  had  there  been  many  reported ; 
and  all  who  are  acquainted  with  the  rich  stores  of  information 
contained  within  the  case-books  and  museum  of  Guy's  Hospital, 
as  well  as  the  immense  practical  experience  afforded,  in  the 
course  of  years,  in  its  wards,  will  feel  satisfied  that  had  such 
accidents,  illustrating  the  theory  advocated  heretofore,  been  of 
even  occasional  occurrence,  Mr.  Poland  woidd  have  had  oppor- 
tunities himself  of  recording  several  such  facts.  The  case 
related  by  Sir  A.  Cooper  proves  nothing  in  illustration  of  the 
theory :  the  blow  could  not  have  been  of  a  severe  character ; 
but  had  it  been  so,  it  does  not  follow  that  the  blow,  independent 
of  existing  disease,  occasioned  death.  It  is  stated  that  '  the 
sudden  impulse  made  so  strong  an  impression  on  the  heart's 
action  as  to  stop  it,  and,  without  complaining  of  pain,  the  man 
died  on  the  spot.'  This  statement,  it  appears  to  the  author, 
shoiild  be  received  with  some  degree  of  caution  ;  for  it  is  doubt- 
ful whether  the  poor  fellow  was  seen  by  any  -medical  man  until 
some  time  after  death ;  and  we  would  ask  whether  death  may 
not  equally  be  attributable  to  disease  of  the  heart,  and  that  the 
over-exertion  of  wheeling  a  barrow  too  heavy  for  the  physical 
powers  of  the  man  immediately  produced  that  death  ?  Such  an 
exertion  would  be  more  likely  to  excite  undue  action  of  the 
heart,  and  faintness,  than  the  blow  given  by  the  companion. 
The  particulars  of  the  case  are  by  no  means  satisfactory. 
Nothing  certain  can  be  deduced  from  the  short  note  relative  to 
the  post-mortem  examination.  We  are  well  aware  that  in  such 
examinations,  in  past  years,  exact  pathological  conditions  were 
not  appreciated  as  they  are  now,  and  that  many  times  deaths 
were  apt  to  be  attributed  to  accidents  or  insufficient  causes, 
which  in  our  days  would  be  demonstrated  to  depend  on  actual 
disease. 

In  the  second  case  there  is  nothing  to  justify  an  inference 
that  the  blow  caused  death  ;  and  the  cause  of  death,  as  described 
by  the  medical  man  who  saw  the  case,  in  no  way  confirms  such 
inference.  Men  engaged  in  pugilistic  encounters  may  possibly 
die  from  exhaustion ;  and  death  in  such  instances  may  more 
reasonably  be  attributed  to  a  series  of  blows,  and  the  exhaustion 
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produced  by  tlie  exertion  entailed  by  figbting,  tban  ascribed  to 
one  blow  unattended  by  organic  lesion. 

The  last  case  mentioned  by  Mr.  Poland  does  not  at  all  bear 
on  this  subject.  Many  bruises  were  found  on  the  body.  Many 
blows  received  from  any  heavy  weapon  or  instrument,  by  a 
person  in  an  advanced  state  of  pregnancy,  might  readily  produce 
such  an  amount  of  exhaustion  as  to  be  followed  by  death  in  a 
very  short  period ;  but  neither  this  case  nor  the  two  preceding 
appear  to  the  author  to  sufficiently  bear  on  the  point,  that  a 
blow  on  the  abdomen  or  epigastrium  will  produce  suddtn  death, 
vrithout  the  existence  of  some  severe  organic  lesion  to  be  found 
on  post-mortem  examination. 

In  Sir  A.  Cooper's  case,  the  evidence  of  the  amount  of  violence 
is  unsatisfactory ;  the  minutes  of  the  post-mortem  examination 
are  wanting :  Sir  A.  Cooper  himself  did  not  see  the  case ;  the 
evidence  on  his  part  is  second-hand,  and  would  not  be  admis- 
sible in  a  court  of  justice,  nor  should  it  be  admissible  in  a 
scientific  inquiry. 

In  the  second  case,  the  exhaustion  from  fighting  must  be 
considered  to  have  had  a  large  share  in  hastening  death,  and 
therefore  the  latter  cannot  be  attributed  to  one  blow  :  but  if  so, 
there  is  no  proof  that  organic  lesion  of  the  abdominal  viscera 
did  not  exist. 

The  third  case  requires  no  recapitulation  ;  it  cannot  even  be 
classed  among  the  list  of  sudden  deaths,  as  the  woman  is  said 
to  have  '  died  in  a  short  time  after '  she  received  the  injuries. 

With  respect  to  the  evidence  adduced  in  favour  of  sudden 
death  in  Mr.  Wood's  case,  it  must  be  allowed  that  such  evidence 
is  entitled  to  great  consideration  ;  but  tliere  are  circumstances 
in  this  case  which  should  be  weighed  carefully,  for  no  satis- 
factory conclusions  can  be  arrived  at  from  the  report  of  one 
solitary  example.  In  the  first  place,  the  man  had  been  fighting 
some  minutes ;  the  perspiration  on  the  forehead  proved  much 
exertion,  this  exertion  supervening  on  a  state  of  intoxication : 
the  bruises  on  the  body  proved  that  the  man  had  been  ^■punished  ' 
previous  to  the  blow  on  the  epigastrium,  which,  in  addition  to 
the  exertion  of  fighting,  and  the  state  of  intoxication,  formed 
three  elements  in  favour  of  physical  exhaustion.  Then  the 
results  of  the  post-mortem  examination  of  the  head  rather 
strengthen  the  supposition  that  the  condition  of  the  pia  mater, 
his  previously  intoxicated  condition,  the  various  blows  received 
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in  fighting,  and  the  physical  exhaustion  from  the  mere  exertion 
of  fighting  in  an  inebriated  state,  with  a  consequently  excited 
brain,  all  combined  to  produce  death.  The  state  of  the  stomach 
rather  indicated  the  effects  of  alcohol.  In  death  from  alcoholic 
drinks.  Dr.  Taylor  states  tha.t  '  the  brain  is  found  congested, 
and  in  some  instances  there  is  effusion  of  blood  ; '  *  and  it  will 
certainly  be  admitted  that  in  a  state  of  inebriety,  violent  physical 
exertion  entailed  by  a  pugilistic  encounter  would  greatly  add 
to  an  already  congested  condition  of  the  brain,  and  at  the  same 
time  produce  more  rapid  exhaustion  of  the  vital  powers  than 
would  be  the  case  in  a  condition  free  from  the  noxious  effects 
of  spirits. 

Still,  it  is  due  to  Mr.  Wood  to  state,  that  the  case  related  by 
him  comes  near  to  a  fair  illustration  of  the  statement  and 
belief,  that  sudden  death  is  produced  by  a  blow  on  the  epigas- 
trium without  evidence  of  organic  lesion ;  though  the  author 
himself  is  nevertheless  somewhat  sceptical  on  the  point  that 
death  can  occur  without  any  organic  mischief  resulting  from 
the  blow  at  the  time.  He  has  seen  nothing  to  justify  any 
other  conclusion.  After  more  than  thirty  years'  experience  of 
vast  numbers  of  accidents  admitted  into  St.  George's  Hospital, 
after  ample  opportunities  of  examining  in  the  dead-house  a 
very  considerable  variety  of  cases,  after  reference  to  all  the 
post-mortem  note-books  accumulated  for  many  years,  and  after 
inquiry  among  many  trustworthy  observers,  he  is  unable  to 
arrive  at  any  other  conclusion ;  and  though  he  may  have  erred 
in  this  conclusion  in  the  abstract,  there  can  be  no  doubt  that, 
as  a  general  rule,  sudden  death  attributable  to  a  blow  on  the 
stomach  or  epigastrium  must  be  a  rare  occurrence ;  and  that 
medical  men  should  be  extremely  guarded  in  ever  offering  an 
opinion  as  to  the  cause  of  death  in  such  supposed  injuries, 
without  satisfying  themselves,  by  most  careful  and  minute  post- 
mortem investigation,  that  no  violence  has  been  done  to  the 
viscera,  either  abdominal  or  thoracic. 

But  a  very  slight  blow,  without  immediate  evidence  of  internal 
mischief,  may  be  followed  by  very  severe  and  alarming  symptoms. 

The  following  case  is  a  well-marked  instance  of  such  an  occurrence.  An 
old  gentleman  received  a  slight  blow  on  the  abdomen,  accidentally,  when 
turning  in  bed.  He  thought  but  little  of  the  circumstance  at  the  time,  but  a 
few  days  afterwards  complained  of  pain  on  the  right  side  of  the  umbilicus, 
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accompanied  hj  tenderness  on  pressure ;  witli  these  symptoms  commenced  a 
t;lug-;uishness  of  the  bowels  ;  a  few  days  subsequently,  the  pain  having  increased, 
a  well-marked  swelling  was  detected  at  the  part  to  which  pain  was  referred ; 
and  with  this  swelling  entire  stoppage  of  the  bowels  was  established.  In 
consultation  with  Dr.  Ormerod  and  Mr.  Wildbore  of  Brighton,  the  author  saw 
the  patient  a  fortnight  after  all  action  from  the  bowels  had  ceased.  He  had 
been  most  carefully  watched  by  Mr.  Wildbore,  who  had  withheld  all  solid 
food,  and  allowed  nothing  but  iluid  nourishment.  Leeches  had  been  applied, 
and  constant  fomentation  to  the  abdomen.  The  patient  had  taken  small  doses 
of  blue  pill,  at  intervals,  for  several  days.  The  tongue  was  moist  and  rather 
white  ;  the  pulse  quiet,  skin  cool,  no  vomiting  or  nausea  had  occurred.  To  the 
right  of  the  umbilicus,  there  was  a  distinct  deep-seated  mass,  conveying  to  the 
touch  the  impression  of  a  portion  of  bowel  matted  together,  and  thickened  by 
deposit  of  fibrine.  Gentle  pressure  could  be  now  borne  better  than  a  few  days 
previously,  but  still  produced  some  pain.  On  pressing  the  part  alluded  to,  a 
sensation  was  conveyed  to  the  hand  as  if  flatus  was  moved  by  the  pressure, 
and  was  heard  apparently  passing  through  a  narrowed  channel.  Beyond  these 
symptoms  there  did  not  appear  to  be  anything  really  urgent ;  for  although  the 
bowels  had  not  acted  for  a  fortnight,  they  were  not  distended ;  in  consequence, 
no  doubt,  of  the  very  judicious  treatment  that  had  been  pursued  since  symp- 
toms of  constipation  had  set  in.  Examination  of  the  rectum  proved  the  lower 
bowel  to  be  empty.  It  was  now  decided  that  the  small  doses  of  blue  pill 
taken  twice  a  day  should  be  continued ;  that  epithems  should  be  constantly 
applied  to  the  abdomen ;  enemata  be  used  occasionally,  and  solid  food  be 
strictly  avoided.  The  patient  had  within  the  last  few  days  been  unable  to 
retain  injections. 

The  pain,  tenderness,  and  swelling  gradually  subsided.  A  few  days  subse- 
quently, the  patient  was  moved  from  Brighton  to  Richmond,  and  bore  the 
jom-ney  without  any  suffering. 

On  the  twenty-eighth  day  of  the  constipation,  he  was  again  seen  by  the 
author,  in  consultation  with  Mr.  Hills  of  Richmond.  The  patient  was  quite 
cheerful,  his  tongue  clean,  appetite  good,  and  pulse  quiet.  The  abdomen  was 
not  distended,  pain  had  subsided,  and  the  thickening  about  the  right  of  the 
umbilicus  had  almost  entirely  disappeared.  On  e;  amination  of  the  bowel  per 
auum,  two  or  three  small  portions  of  fieculent  matter  were  felt.  Mr.  Hills 
had  observed  the  day  previous  that  a  very  small  thin  portion  of  ffeces,  about 
the  thickness  of  a  clay-pipe  stem,  had  come  away  after  the  administration  of 
an  enema.  In  consequence  of  the  fseculent  masses  felt  in  the  rectum,  it  was 
decided  at  once  to  inject  a  large  quantity  of  warm  water  into  the  bowel.  As 
soon  as  this  had  been  done,  the  patient  was  requested  to  sit  on  the  close-stool, 
and  in  a  short  time  afterwards  passed  some  two  ounces  of  fseces,  with  tlie 
water  just  administered.  The  latter  was  now  quite  tinged  with  fiBculent 
matter, — the  first  occasion  on  which  this  condition  had  been  observed  since  the 
constipation  had  set  in.  He  expressed  intense  mental  relief  at  the  improved 
features  of  his  case,  and  from  that  day  recovery  rapidly  took  place.  He  lived 
several  years  after  his  recovery,  and  died  from  the  efiects  of  some  cerebral 
mischief. 

A  boy  was  admitted  into  St.  George's  Hospital  late  one  evening.  Pie  com- 
plained of  gi'eat  pain  over  the  lower  part  of  the  abdomen,  but  no  clear 
statement  of  symptoms  could  be  obtained  from  him.  The  house  surgeon, 
concluding  that  the  bladder  might  not  have  been  emptied,  passed  a  catheter 
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and  drew  off  a  small  quantity  of  urine.  When  seen  by  the  author  the  follow- 
ing morning',  the  boy's  face  was  indicative  of  suffering ;  tlie  brow  contracted, 
the  pulse  quick  and  sharp.  The  muscles  of  the  abdomen  were  resistant  and 
hard  and  contracted  ;  slight  pressure  produced  considerable  pain  over  the  lower 
portion  of  the  abdomen,  especially  towards  the  right  side.  There  was  evidently 
peritoneal  inflammation,  from  some  cause.  After  some  questioning,  the  lad 
confessed  to  having  been  kicked  on  the  abdomen  by  a  boy,  while  at  play,  the 
afternoon  previous  to  admission,  and  that  much  pain  was  experienced  after 
the  kick.  The  lad  was  averse  to  mention  the  circumstance  when  he  got  home, 
but  the  pain  became  so  severe  the  following  day,  that  he  was  kept  in  bed  by 
his  parents,  and  lastly  brought  to  the  hospital.  Leeches  were  applied  to  the 
abdomen,  foUowed  by  constant  fomentations,  and  he  was  ordered  small  doses 
of  calomel  and  chalk  every  four  hours.  The  next  day  the  pain  was  less,  but 
the  pulse  quick,  and  tongue  white  and  rather  dry.  The  leeches  were  repeated, 
and  the  calomel  continued.  He  steadily  improved  under  treatment,  and  in  a 
few  days  was  convalescent.    He  soon  left  the  hospital,  recovered. 

These  cases  of  injuries  to  the  abdomen  followed  by  inflam- 
matory peritoneal  action  are  satisfactory  instances  of  favourable 
termination. 

The  following  case  illustrates  the  more  severe  effects  of  peritonitis  after  an 
injury.  A  woman  was  admitted  into  St.  George's  Hospital  in  1859,  under  the 
care  of  Mr.  Johnson.  She  had  been  kicked  on  the  abdomen  by  her  husband, 
on  the  lower  part  of  the  left  side.  The  kick  was  followed  by  excessive  pain 
and  general  peritonitis.  There  was  great  and  constant  difficulty  in  procuring 
action  of  the  bowels.  The  symptoms  were  treated  by  the  application  of 
leeches,  fomentations,  and  the  internal  administration  of  mercury;  but  the 
tenderness  and  distension  of  the  abdomen,  constipation,  and  difficulty  in  passing 
motions,  continued  for  some  six  months.  The  patient  was  greatly  reduced, 
and  when  she  left  the  hospital  there  was  much  distension  of  the  abdomen, 
general  pain  on  pressure,  and  an  inability  to  move  about  with  any  degree  of 
activity.  The  diagnosis  was,  that  the  bowels  had  become  matted  together  to  a 
great  extent  by  adhesion  of  their  peritoneal  surface. 

These  cases  prove  that  we  may  have  to  contend  with  severe 
symptoms  produced  by  a  comparatively  trifling  injury,  and 
that  we  may  find  but  slight  ultimate  mischief  remaining  subse- 
quent to  most  alarming  conditions. 

Additional  cases  might  be  produced  to  illustrate  these  obser- 
vations, but  the  relation  of  a  greater  number  would  not  more 
clearly  explain  the  practical  results  of  such  injviries  ;  suSice  it 
to  say,  that  the  slightest  blow  on  the  soft  walls  of  the  abdomen 
must  always  be  considered  with  care,  and  treated  with  due 
caution ;  but  that  we  must  not  look  with  despair  on  what  may 
at  first  appear,  from  the  severity  of  the  symptoms,  a  most 
formidable  injuiy. 

Let  us  inquire  what  are  the  pathological  conditions  and 
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consequences  of  a  blow  or  other  injury  on  the  abdomen.  Ex- 
ternal to  the  peritonseum,  we  may  find— 

1.  Eupture  of  muscle. 

2.  Contusion  of  the  soft  tissiies,  with  extravasation  of  blood. 

3.  Without  the  former,  and  without  external  wound,  rupture 
of  the  peritonaeum,  and  consequent  extravasation  of  blood  into 
the  cavity  of  the  abdomen. 

1.  Eupture  of  muscle  is  not  often  detected  as  a  result  of 
external  violence  to  the  abdominal  wall,  unless  the  accident 
prove  fatal.  Any  direct  blow  may  rupture  the  fibres  of  a 
muscle,  without  producing  other  injury;  and  the  abdominal 
muscles  are  not  exempt  from  this  liability.  The  author  was 
consulted  by  a  gentleman  suffering  from  an  apparent  rupture 
of  the  inner  fibres  of  the  recti  muscles,  about  midway  between 
the  umbilicus  and  pubes.  The  injury  was  the  result  of  a  book 
falling  directly  on  the  abdomen,  one  corner  striking  the  part 
affected.  There  were  no  severe  symptoms  immediately  subse- 
quent to  the  blow,  but,  after  recovering  from  the  first  bruise, 
there  remained  an  inability  to  perform  many  of  the  movements 
of  the  body,  especially  those  in  which  the  actions  of  the  ab- 
dominal recti  muscles  are  much  called  into  play.  In  the  re- 
cumbent posture  on  the  back,  the  patient  was  unable  to  raise 
himself,  nor  could  he  do  so  without  turning  on  one  side — and 
with  care  only  could  he  move ;  walking  to  any  extent  was 
followed  by  discomfort,  and  even  pain  in  the  region  injured. 
The  local  conditions  presented  an  evident  separation,  or  want 
of  muscular  fibres,  to  the  extent  of  about  one  inch  and  a  half 
in  diameter.  The  patient  had  suffered  general  inconvenience 
in  movement,  rather  than  any  constitutional  disturbance  ;  and 
at  the  termination  of  twelve  months  after  the  injury,  appeared 
little  better  able  to  take  active  exercise  than  he  could  a  few 
weeks  after  the  blow.  It  was  not  considered  advisable  to  re- 
commend more  than  caution  in  exercise,  and  a  sujiport  to  the 
abdomen,  so  as  to  restrict  extension  of  the  body,  either  sudden 
or  beyond  the  upright  position. 

As  the  result  of  tetanic  spasm,  we  have  witnessed  rupture  of 
the  broad  muscles  of  the  abdominal  wall. 

Mr.  Poland  has  favoured  the  author  with  notes  of  two  cases,  in  persons 
of  advanced  life,  in  both  of  which  rupture  of  the  rectus  took  place  from  the 
patients  falling  against  their  iron  bedsteads  in  the  wards  of  the  hospital.  In 
each  instance,  the  patient  had  been  suffering  from  severe  illness;  one  from 
the  effects  of  fever,  the  other  from  disease  of  the  urinary  organs,  and  both 
were  at  the  time  greatly  reduced  in  strength. 
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Lagouest  reports  the  case  of  a  soldier,  aged  twenty-seven,  wlio,  while  perform- 
ing some  gj'mnastic  exercises,  was  attacked  with  severe  pain  in  the  abdomen, 
•which  increasing  and  being  accompanied  by  swelling,  he  was  taken  to  the 
Hospital  of  Val  de  Grace.  A  little  above  the  pubes,  a  hard,  well-defined 
tumour  was  observed,  not  increased  by  coughing,  and  which  followed  the 
course  of  the  right  rectus,  increasing  in  breadth  towards  the  umbilicus.  At 
the  termination  of  a  week  only  slight  hardness  remained.  The  case  ter- 
minated favourably,  with  rest,  regimen,  and  cold  applications.* 

The  symptoms  of  ruptured  rectus  muscle  may  be  judged  of 
from  the  foregoing  cases :  pain,  sudden  in  character,  most 
probably  attended  by  swelling,  the  result  of  effused  blood,  and 
probably  indicated  by  a  dent  in,  or  by  a  marked  separation  of 
the  torn  ends  of  the  muscle ;  pain,  increased  on  motion,  even 
to  such  an  extent  that  movements  of  the  body  may  be  almost 
impossible  for  a  time. 

The  treatment  of  rupture  of  any  abdominal  muscle,  when 
such  is  suspected  to  exist,  must  chiefly  consist  in  rest,  and 
attention  to  position,  so  as  to  relax  the  injured  muscle.  The 
results  are  generally  far  from  satisfactory,  after  the  patient  has 
recovered  from  the  immediate  effects  of  the  accident ;  in  all 
probability  much  weakness  will  be  experienced  in  movements, 
at  the  injured  part ;  and  pain  will  most  frequently  persist,  as  a 
lasting  evidence  of  permanently  damaged  tissue. 

Another  evil  is  very  apt  to  follow  upon  the  rupture  of  an 
abdominal  muscle,  however  slight  the  injury  may  be,  viz.  that 
a  hernia  may  present  itself  at  the  point  of  separation  of  the 
muscular  fibres  ;  and  in  most  cases  such  a  consequence  may  be 
anticipated.  The  coverings  of  such  a  hernia  would  be  devoid 
of  muscular  fibres,  and  the  contents  would  be  little  liable  to 
strangulation,  from  the  fact  that  the  sac  is  devoid  of  a  con- 
stricted neck.  A  large  pad,  with  a  bandage  or  truss,  will  be 
necessary  in  such  cases  for  life. 

We  have  not  been  able  to  satisfy  ourselves  that  there  is  any 
foundation  for  a  suggestion  of  Virchow,  viz.  that  abscesses  of 
the  abdominal  wall  are  frequently  dependent  for  their  cause  on 
ruptured  muscle. 

Contusion  of  the  external  soft  parts  of  the  abdomen,  with 
extravasation  of  blood  into  the  cellular  tissue,  m  ay  be  extensive ; 
and  will  generally  be  indicated,  more  particularly  a  few  days 
after  the  injury,  by  the  usual  ugly-looking  patches  under  the 
skin,  of  blackish-red  colour,  which  subsequently  shade  off  into 
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blue  and  green,  and  ronghly  mark  out  the  extent  to  whicli 
blood  has  percolated  into  the  surrounding  structures.  Associated 
generally  with  such  extravasations,  there  will  be  indications  of 
bruised  muscle  to  some  extent;  the  patient  will  complain  of 
pain  in  movements ;  or  even  while  resting  quietly  in  bed,  will 
experience  a  soreness,  or  discomfort  in  respiration.  There  need 
not  be  much  cause  for  apprehension  under  such  circumstances, 
provided  no  indications  be  present  of  peritoneal  injury. 

When  secondary  inconveniences  arise  in  cases  of  contusion 
of  the  soft  tissues,  they  occur  mostly  in  those  instances  in 
w^hich  large  quantities  of  blood  have  been  extravasated.  Blood 
does  not  then  become  readily  absorbed ;  and  suppuration  and 
abscess  may  be  the  result.  The  former  will  often  become  ex- 
tensive, or  the  latter  may  form  in  very  large  collections  of 
matter ;  and  either  may  be  very  tedious  in  its  progress  towards 
reparation.  The  progress,  however,  will  be  slow  or  rapid,  for 
good  or  for  evil,  according  to  the  state  of  the  patient's  health 
and  age.  In  an  unhealthy  condition  of  body,  suppurative 
inflammation  will  generally  be  attended  by  much  constitutional 
suffering ;  the  integuments  become  inflamed,  and  often  slough ; 
cr  matter  burrows  in  various  directions,  and  requires  constant 
watching,  and  early  and  ample  exit :  all  which  may,  sooner  or 
later,  terminate  in  the  patient's  death,  without  having  produced 
visceral  complication.  In  old  age,  the  skin  is  more  apt  to 
slough,  or  ulcerate  if  slightly  bruised,  and  if  undermined  by 
much  extravasated  blood,  the  injury  may  rapidly  prove  fatal. 

The  quantity  of  the  blood  extravasated,  quite  as  much  as  the 
direct  injury  to  the  soft  parts,  must  weigh  in  the  balance  which 
determines  the  formation  of  an  adverse  or  favourable  opinicn 
regarding  the  patient's  future.  Given  the  amount  of  the  ex- 
travasation, we  may  almost  foretell  the  progress  of  the  case. 

But  a  direct  bruise  may  be  followed  by  a  slough  of  the  tissues. 
This  result,  as  a  general  rule,  is  not  a  common  feature  in  such 
an  injury  to  the  abdominal  walls.  Usually,  the  apparent 
mischief  to  these  soft  parts  is  not  very  serious.  Their  peculiar 
attachments,  their  relative  position  to  each  other  and  to  the 
viscera,  render  them  capable  of  receiving  pretty  considerable 
pressure,  without  offering  much  resistance,  and  they  may  thus 
yield  to  and  avoid  the  effects  of  compression,  which  would 
otherwise  be  sufiicient  to  destroy  their  vitality  at  once,  or 
materially  interfere  with  it  subsequently. 

It  is  not  common  to  witness  extensive  or  serious  contusion 
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of  the  muscles  and  external  soft  tissues  of  the  abdomen  alone, 
short  of  more  serious  complications  involving  some  of  the 
viscera.  So  that  our  attention  need  not  at  present  be  directed 
to  such  contingencies,  as  the  lesser  evil  vpould  succumb,  both 
in  symptoms  and  in  treatment,  to  the  greater. 

The  treatment  of  bruises  with  extravasated  blood  in  the 
walls  of  the  abdomen  is  very  simple,  and  should  be  similar  in 
all  essentials  to  the  treatment  of  severe  bruises  of  other  por- 
tions of  the  trunk  or  limbs.  The  surgeon  should  ascertain, 
without  delay,  that  the  patient  can  pass  water  readily,  and 
that  there  is  no  tinge  of  blood  in  the  urine.  The  presence  of 
blood  generally  indicates  deep-seated  extravasation  and  visceral 
injury. 

Rest  should  be  enforced  in  the  recumbent  posture,  or,  if  the 
bruise  be  very  severe,  or  the  extravasation  extensive,  strict 
confinement  to  bed  should  be  enjoined ;  fomentations  should 
be  applied  constantly  to  the  part,  to  relieve  pain,  and  they 
much  aid  to  soothe  the  soreness  and  lessen  the  stiffness  and 
discomfort  of  the  bruised  tissues  ;  the  diet  should  be  regulated 
according  to  the  patient's  powers  and  constitutional  state. 

In  extravasations  of  blood  from  contusion  of  the  parietes, 
our  watchfulness  should  be  constant  whenever  the  extravasa- 
tion is  so  great  in  amount  and  of  such  an  extent  as  to  occasion 
a  prospect  of  suppuration.  The  circiim stance  of  suppuration 
following  upon  such  extravasations  will  be  indicated  at  first  by 
some,  more  or  less,  constitutional  disturbance :  slight  blush 
commencing  on  the  surface  of  the  shin  over  the  injured  part ; 
the  swelling  increasing  in  extent ;  the  inflamed  skin  becoming 
shiny  and  tender  to  the  touch.  Should  such  evidences  of  com- 
mencing suppuration  manifest  themselves,  the  fomentations 
should  be  changed  for  poultices  or  lint  and  warm  water  under 
oiled  silk.  As  the  local  mischief  increases,  the  constitutional 
disturbance  becomes  aggravated  ;  and  unless  the  symptoms  are 
relieved  by  the  exit  of  the  matter  collected,  they  may  become 
very  alarming  in  character.  The  earliest  opportunity  to  give 
escape  to  matter  must  be  sought  by  the  surgeon.  A  free 
incision,  under  circumstances  indicated  by  the  above  severe 
symptoms,  is  soon  followed  by  considerable  local  relief,  and  by 
a  marked  amelioration  in  the  condition  of  the  patient. 

And  now  the  treatment  should  be  conducted  on  the  same 
principles  as  in  similar  injuries  of  other  parts.  Especial  care 
should  be  taken  to  prevent  matter  burrowing  deej)ly,  for  the 
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want  of  ready  external  outlets ;  and  any  reluctance  in  the 
wounds  to  heal  should  be  suspiciously  watched,  and  care  taken 
that  if  any  sinuses  exist  or  ensue,  they  be  laid  open  to  the 
extreme  extent  of  practicability  and  safety. 

Abscess,  the  result  of  extravasated  blood,  following  contusion 
of  the  abdomen,  may  prove  a  serious  as  well  as  a  tedious 
matter,  when  pus  collects  and  burrows  in  and  about  the  region 
of  the  pelvis  :  nor  can  the  surgeon  be  too  circumspect  or  too 
energetic  in  his  efforts  to  give  an  early  and  ample  vent  to 
purulent  fluid,  whenever  a  suspicion  crosses  his  mind  that 
matter  is  lodged  anywhere  in  the  neighbourhood  of  the 
original  injury,  and  within  reach  of  the  knife.  Months  of 
suffering  may  result  from  any  want  of  early  care  or  prompt 
determination  in  the  treatment  of  such  a  case  ;  and  it  is  no 
uncommon  result,  that  a  patient  sinks  after  a  long  period  of 
pain  and  suppuration,  exhausted  by  the  profuse  drain  on  the 
system  caused  by  the  secretion  of  numerous  and  tortuous 
sinuses. 

When  suppuration  has  once  commenced,  and  a  free  outlet  is 
established,  the  patient  should  be  supported  by  generous  diet 
and  a  liberal  allowance  of  stimulants.  Frequently  the  drain  on 
the  system,  when  such  accidents  give  rise  to  suppuration,  is  so 
considerable  in  amount  that  very  large  quantities  of  stimulating 
fluids  may  not  only  be  taken  with  impunity,  but  are  essential 
to  the  maintenance  of  life  and  to  ensure  recovery. 

Our  next  point  for  consideration  is,  the  probability  and  the 
effects  of  rupture  of  the  parietal  peritonseum,  from  a  blow  or 
external  violence,  without  injury  to  the  abdominal  viscera.  The 
question  which  may  naturally  be  asked,  is,  whether  such  an 
injury  can  occur  without  the  complication  of  visceral  mischief? 
Experience  answers  that  it  is  just  possible  occasionally ;  but 
that  in  the  majority  of  accidents,  in  which  violence  is  applied 
to  any  portion  of  the  abdominal  region,  such  a  result  is  the 
exception  to  the  rule.  In  most  instances,  the  symptoms  which 
present  themselves  barely  justify  a  certain  diagnosis,  and  in 
very  few  instances  a  difference  in  treatment  from  that  necessary 
for  injured  viscera.  That  the  peritonfeum  will  not  yield  to 
sudden  stretching  as  readily  as  some  of  the  tissues  which  lie 
subjacent  to  it,  is  well  illustrated  by  the  fact,  that  rupture  of 
the  peritoneal  covering  of  the  uterus  has  taken  place,  while 
that  viscus  has  remained  entire :  also,  by  the  fact  often  ob- 
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served  in  cases  of  enormous  and  rapid  distension  of  the  large 
gut,  wlien  it  has  been  suddenly  blocked  by  a  twist,  a  tumour, 
or  other  mechanical  obstruction,  in  which  instances  we  have 
frequently  found  rents  in  the  peritoneal  coat  alone,  without 
corresponding  rupture  of  the  remaining  coats  of  the  bowel. 

The  following  interesting  case  would  rather  fall  into  the  category  of  rupture 
of  the  peritonaeum,  with  subsequent  and  severe  hffimorrhage.  The  author  is 
indebted  to  his  friend  Sir  E,.  Martin  for  the  particulars.  Two  men  were  run 
away  with  in  a  gig,  and  one  of  them — healthy,  and  about  twenty-five  years  of 
age — was  thrown  out  with  great  violence,  and  fell  from  a  height  of  many  feet 
on  a  quarter-staff,  which  he  had  retained  in  his  grasp — the  one  end  of  the  stall' 
Laving  become  fixed  in  the  ground,  while  the  other  received  the  falling  man 
upon  his  epigastric  region.  It  was  represented  that  the  man  was  at  once 
rendered  insensible,  and  remained  so  for  about  an  hour ;  soon  after  which  he 
was  seen  in  bed  by  Sir  R.  Martin.  '  The  countenance  and  general  appearance 
had  all  the  characters  of  the  most  fatal  collapse  of  remittent  fever,  with  the 
addition  of  urgent  terror.  There  was  the  concentrated  epigastric  anguish,  and 
the  body  was  fixed  and  immovable ;  the  abdomen  being  enormously  tumid  and 
hard  as  a  barrel,  the  epigastric  region  intolerant  of  the  weight  even  of  the 
sheet.  The  pulse  was  not  to  be  counted,  and  the  skin  was  cold  and  damp.  I 
considered  the  symptoms  referable  to  both  epigastric  shock  and  hemorrhage. 
The  man  was  ordered  diffusible  stimuli,  with  small  doses  of  calomel  and 
opium,  which  were  continued  until  the  system  was  brought  gently  under 
mercurial  influence.  The  patient  recovered  steadily  and  without  accident.'  Sir 
R.  Martin's  remarks  at  the  conclusion  of  the  case  are  worthy  of  notice :  '  We 
can  but  conjecture,'  he  says, '  at  the  nature  and  extent  of  the  injury  in  this  case. 
My  own  view  at  the  time  was,  that  rupture  of  the  peritonteum,  with  hoeraor- 
rhage,  had  occurred ;  certainly,  I  have  seen  men  killed  by  blows,  on  the 
abdomen,  of  less  violence  than  took  place  here.  The  anguish  of  both  mind 
and  body  was  greater  than  I  remember  ever  to  have  seen,  either  in  the  collapse 
of  remittent  fever,  or  from  wounds  or  accidents. 

'  A  young  officer  of  dragoons,  who  was  shot  in  a  duel,  the  ball  passing  right 
through  the  liver  and  spleen,  suffered  much  anguish  during  two-and-thirty 
hours  that  he  lived ;  but  his  sufferings  were  nothing  as  compared  to  those  in 
the  case  above  described.  Indeed,  I  have  never  witnessed  anything  like  them 
in  severity,  the  patient  recovering  from  the  injury.' 

It  may,  however,  be  objected  that  rupture  of  the  peritonseum 
by  sudden  force  can  rarely,  very  rarely,  occur  without  some 
laceration  of  the  part  which  the  injured  membrane  covered. 
And  this  no  doubt  is  the  fact  in  very  many  instances ;  but  as 
the  consideration  of  ruptured  viscera  will  form  a  subsequent 
portion  of  this  essay,  the  complications  of  visceral  injury,  in 
connection  with  simple  rupture  of  the  peritonaeum,  need  no 
further  mention  here. 

In  the  Museum  of  St.  George's  Hospital  is  a  preparation* 
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in  which  may  be  seen  a  laceration  of  the  peritonreum  covering 
the  mesentery,  the  latter  also  being  implicated  in  the  laceration 
to  the  extent  of  about  an  inch ;  there  were  also  to  be  seen 
several  small  accumulations  of  extravasated  blood  around  the 
lacerated  part.  The  injury  occurred  in  a  man  who  was  kicked 
on  an  inguinal  hernia ;  the  protruded  intestine  was  also  rup- 
tured at  a  point  distant  from  the  lacerated  peritonaeum  and 
mesentery. 

Our  diagnosis  of  the  injuries  already  considered  will  depend 
on  symptoms  which,  in  some  cases,  will  be  immediate  upon  the 
injuries  ;  and  in  others  will  not  be  evident  until  some  time  has 
elapsed.  A  blow  upon  the  abdomen,  though  followed  by  much 
faintness,  need  not  be  necessarily  otherwise  than  harmles''  in 
its  effects ;  and  it  may  be  pronounced  to  be  harmless,  if  the 
faintness  be  not  lasting,  nor  followed  by  vomiting,  or  pain,  or 
great  anxiety,  with  disinclination  to  movement. 

Provided  there  be  no  visceral  complication  in  any  instance 
of  rupture  of  the  parietal  or  visceral  layers  of  the  peritonseum, 
the  first  and  chief  danger  to  be  apprehended  from  such  an 
injury  is  haemorrhage.  If  the  rupture  of  the  peritonaeum  be 
confined  to  any  portion  attached  to  the  abdominal  wall  or 
diaphragm,  the  probability  is  that  there  will  not  be  haemorrhage 
to  any  alarming  extent.  But  if  the  rent  occur  in  a  portion 
attached  to  a  pregnant  uterus,  to  the  omentum,  or  to  the 
mesentery,  the  probability  is  that  hsemorrhage  will  be  excessive, 
and  it  may  prove  fatal.  Under  these  circumstances,  there  will 
be  general  blanching  of  the  surface  of  the  body,  a  cold  clammy 
skin,  anxiety  of  countenance,  constant  yawning,  sensations  of 
great  distress  and  sinking,  rapid  pulse,  and  great  restlessness  in 
bed.  In  this  latter  respect  there  is  a  most  marked  difference 
in  a  patient  suffering  from  ruptured  viscera.  He  lies  in  a  con- 
strained, quiet  posture,  usually  on  his  back  ;  the  muscles  of  his 
abdomen  are  tensely  contracted.  The  patient  with  ruptured 
intestine  complains  of  severe  continued  pain,  always  accom- 
panied by  vomiting,  which  is  persistent  and  constant,  and 
which  nothing  relieves ;  but  with  rupture  of  the  peritonaeum 
alone,  followed  by  excessive  hfemorrhage,  whatever  the  amount 
of  pain,  vomiting  may  and  will  generally  be  entirely  absent ; 
and  in  the  absence  of  pain,  the  patient's  anxiety  is  solely 
referred  to  the  extreme  collapse,  and  he  often  expresses  himself 
to  be  dying. 

The  course  of  such  a  case  is  run  more  rapidly  than  that  of 
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one  with  ruptured  intestine  without  hsemorrhage.  A  few  hours 
may  terminate  life,  before  any  secondary  action  has  had  time 
to  commence.  It  is  the  extent  of  exti-avasation,  rather  than 
the  extent  of  laceration,  which  settles  the  rapidity  of  the  case ; 
• — it  is  that  alone,  we  may  almost  say,  if  the  viscera  be  not 
ruptured,  which  calls  for  our  utmost  care,  and  aggravates  our 
anxiety.  Short  of  haemorrhage,  and  short  of  ruptured  intestine, 
a  laceration  of  the  peritonseum  need  not  alone  be  fatal — pro- 
bably will  not  be  fatal.  The  conditions  generally  found  after 
death,  when  haemorrhage  has  been  the  fatal  cause,  are  either 
rupture  of  the  mesenteric  vessels,  or  of  the  vena  cava,  or  other 
large  veins  or  arteries.  The  rupture  of  the  larger  vessels 
seldom  is  the  result  of  a  blow,  but  rather  that  of  heavy  weights 
passing  over  the  body.  The  portal  vein  has  been  found  rup- 
tured previous  to  entering  the  transverse  fissure  of  the  liver,  and 
without  laceration  of  this  viscus. 

In  the  treatment  of  such  injuries,  no  general  law  can  be  laid 
down,  no  canon  can  dictate  our  practice.  Passing  over  those 
cases  in  which  excessive  haemorrhage  rapidly  destroys  life,  and 
which  admit  of  no  beneficial  or  mitigatory  treatment,  let  us 
look  at  such  as  may  require  the  surgeon's  care,  and  may  be 
successfully  managed.  The  cases  which  will  demand,  and  will 
repay,  the  most  careful  watching — perhaps  much  active  and 
assiduous  attention — are  those  in  which  the  injury  is  followed 
by  peritonitis,  either  of  a  chronic  or  of  an  acute  character. 
Such  cases  must  be  constantly,  frequently,  and  most  carefully 
watched  during  the  early  days  after  the  accident;  for  it  may 
well  be  laid  down  as  a  maxim,  the  truth  of  which  we  have 
already  illustrated,  that  the  most  trifling  blow  on  the  abdomen 
may  be  followed  by  symptoms  sufficiently  serious  and  alarming, 
and  require  our  utmost  skill  and  attention. 

In  most  cases,  should  symptoms  of  peritonitis  supervene,  we 
may  safely  resort  to  the  free  application  of  leeches  to  the 
abdomen,  over  the  part  chiefly  in  pain ;  and  these  should  be 
followed  by  large  and  hot  fomentations  of  moist  flannels,  or 
flannel-bags  of  bran  or  camomile  wrung  out  of  hot  water,  or 
large  linseed-meal  and  bran  poultices.  Sometimes  the  relief  to 
pain  and  the  personal  and  local  comfort  afforded  by  leeches  and 
subsequent  warm  applications,  is  most  marked  in  these  cases, 
and  often  highly  satisfactory  to  the  patient  and  beneficial  in 
treatment.  Opium,  under  the  circumstances  of  peritonitis 
supervening,  is  the  sheet-anchor  of  the  vessel  riding  in  a  gale 
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of  wind.  Opium  should  be  given  freely,  fully,  and  frequently. 
The  index  to  its  limit  is  the  effect  on  the  system.  We  should 
only  allow  it  to  be  diminished  or  withdrawn  when  narcotism  is 
indicated  by  the  manner  of  the  patient,  or  the  effect  observed 
on  the  irides,  or  an  abatement  marked  in  the  severity  of  the 
local  symptoms,  for  the  relief  of  which  it  was  ordered. 
Calomel,  in  our  opinion,  should  also  be  combined  with  opium, 
in  these  peritoneal  affections,  though  only  in  small  doses  often 
repeated.  It  should  be  withheld  on  the  first  evidence  of  its 
specific  action  on  the  mouth  and  tongue. 

Purgation  should  be  avoided  as  a  provocative  of  inflammation 
in  these,  as  in  all  inflammatory  affections  within  the  region  of 
the  abdomen  resulting  from  injury.  If  rest  be  desirable  to  the 
broken  limb,  equally  is  quiescence  necessary  to  the  recovery  of 
the  patient  with  lacerated  tissues  within  the  cavity  of  the 
abdomen ;  and  any  purgative  may  be  looked  upon  as  mischiev- 
ous in  such  injuries.  To  allow  an  inflamed  eye  or  any  injured 
organ  to  recover,  we  advocate  rest,  that  nature  may  exercise 
her  share,  not  a  small  one,  in  the  restoration  of  each  to  health. 
It  is  the  well-judging  surgeon  who,  taking  a  hint  from  nature's 
teaching,  leaves  to  rest  and  quietude  that  which  by  active 
treatment  might  be  seriously  injured.  And  yet  purgatives  of 
an  irritating  character  are  sometimes  recklessly  advocated  in 
the  early  stages  of  such  accidents ;  a  treatment  which  cannot 
be  too  strongly  condemned,  and  a  practice  which  only  appears 
adapted  to  accelerate  a  fatal  termination.  If  constipation 
supervenes,  the  mercurial  treatment  should  be  steadily  persevered 
in,  short  of  salivation  to  the  slightest  degree ;  and  trust  should 
be  placed  in  the  natural  action  of  the  intestine,  subsequent 
to  the  reduction  of  inflammation,  rather  than  in  any  efforts 
made  to  hasten  the  action  by  other  measures,  with  an  expecta- 
tion that  purgatives  can  lessen  the  local  mischief. 

Eupture  of  the  diaphragm  is  not  a  very  common  injury,  and 
when  it  does  occur  is  usually  the  result  of  much  external 
violence.  In  such  a  case,  there  is  generally  found  to  be  some 
serious  visceral  mischief  associated  with  the  laceration  of  the 
muscle.  But  a  rupture  of  the  diaphragm  may  take  place 
without  lesion  of  the  adjacent  viscera  ;  and  in  such  an  instance 
hsemorrhage  will  in  all  probability  be  small  in  quantity. 

A  wound  of  the  diaphragm  may  be  readily  produced ;  the 
muscle  has  been  often  transfixed  by  a  knife,  or  bayonet,  or 
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other  sharp-pointed  weapon  thrust  into  the  lower  portion  of 
the  thorax,  or  through  the  upper  portion  of  the  abdominal  wall. 
A  wound  of  this  muscle  produced  by  a  penetrating  instrument 
will,  most  probably,  be  complicated  with  wounds  of  some  of  the 
adjacent  viscera ;  and  in  such  a  case  haemorrhage  will  generally 
be  rather  severe. 

A  rupture  or  wound  of  the  diaphragm,  if  not  complicated  with 
visceral  injury,  and  if  not  considerable  in  extent,  is  by  no  means 
necessarily,  of  itself,  immediately  or  ultimately  fatal.  Even 
with  a  large  laceration  of  this  muscle  a  person  may  live  for 
some  months.  The  second  case  recorded  at  page  650  is  a  well- 
marked  instance  of  a  severe  laceration  of  the  diaphragm  :  in  this 
case  the  patient  survived  eleven  weeks,  although  the  laceration 
was  complicated  with  rupture  of  the  spleen. 

There  is  no  limitation  to  the  part  of  the  diaphragm  which 
may  be  the  seat  of  a  wound,  but  in  the  greater  number  of  cases 
of  laceration  it  has  been  observed  that  the  injury  has  been  con- 
fined to  the  left  side.  Devergie  has  confirmed  this  observation, 
which  is  supported  by  the  case  on  p.  650,  and  by  the  following 
instances  : 

Thomas  A.,  aged  twenty,  was  admitted  into  St.  Mary's  Hospital,  '  sufFenng 
from  pneumo-thorax  and  diaphrasmatic  hernia,'  of  which  he  died  about  thirty- 
two  hours  after  admission.  '  The  opening  in  the  diaphragm  was  in  the  left 
portion  of  the  tendon,  near  its  posterior  part,  and  was  large  enough  to  admit 
the  hand.'* 

E.  L.,  aged  forty,  was  admitted  into  Guy's  Hospital,  having  fallen  from  a 
great  height  on  to  the  deck  of  a  vessel.  He  died  about  three  months  after  the 
accident.  An  opening  was  discovered  in  the  diaphragm  a  little  to  the  left  of 
the  oesophageal  opening,  about  two  and  a  half  inches  in  extent. f 

The  symptoms  of  laceration  of  the  diaphragm,  we  may  con- 
clude, will  be  generally  of  an  obscure  character;  and  it  wiU 
very  much  depend  upon  the  manner  in  which  the  accident 
occurred,  whether  sulficient  symptoms  will  be  referred  directly 
to  the  seat  of  injury  to  enable  the  surgeon  to  arrive  at  a  correct 
diagnosis.  If  the  rupture  be  the  result  of  a  fall  from  a  height, 
or  of  a  heavy  weight  having  passed  over  the  abdomen,  there 
will  be  so  much  general  bruising,  or  visceral  laceration,  that 
any  symptoms  of  rupture  of  the  diaphragm  will  escape  detection 
in  the  more  severe  and  urgent  condition  of  the  patient.  But 
the  muscle  may  be  ruptured  by  sudden  spasm  or  action  caused 

*  liritisk  Medical  Journal,  18.58,  p.  922. 

t  Tolaud's  rrize-Essay,  p.  330  j  also  Gm/s  Hospital  Eeports,  1838,  p.  366. 
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by  a  slight  fall  or  slip.  The  patient  would,  under  such  circum- 
stances, be  cognisant  of  an  instantaneous  snap  or  darting 
sensation  in  the  part,  followed  by  intense  pain.  There  would 
also  be  more  or  less  difficulty  in  walking ;  inability  to  use  much 
muscular  power;  and  most  probably  some  disturbance  or 
difficulty  in  the  respiratory  movements. 

Thomas  A.  (the  case  already  quoted)  'slipped  while  walking  in  his  own 
house ;  and  in  trying  to  save  himself  from  falling,  gave  himself  a  severe  twist, 
when  he  felt  something  snap  at  the  lower  ribs  on  the  left  side,  followed  by 
great  pain,  to  such  an  extent  that  he  could  hardly  breathe  for  some  minutes.' 

A  laceration  or  wound  of  the  diaphragm  per  se  is  not  neces- 
sarily fatal.  But  the  aperture  in  the  muscular  septum  is 
generally  productive,  sooner  or  later,  of  serious  results.  These 
serious  consequences  arise  from  the  escape  of  some  of  the  con- 
tents ofthe  abdomen,  through  the  laceration,  into  the  cavity 
of  the  thorax ;  such  a  protrusion  constituting  that  variety  of 
hernia  termed  phrenic  or  diaphragmatic.  '  A  uniform  effect  of 
these  ruptures  when  extensive,'  writes  Dr.  Alfred  Taylor, 
'  is  a  protrusion  of  the  stomach  into  the  chest,  with  sometimes 
a  rupture  of  the  coats  of  that  organ,  and  extravasation  of  its 
contents.'*  But  portions  of  the  small  intestine,  transverse 
colon,  omentum,  and  spleen  have  been  found  in  the  cavity  of 
the  pleura  subsequent  to  an  extensive  laceration  of  the  muscle. 

The  symptoms  of  such  protrusion  into  the  cavity  of  either 
pleura  would  be  generally  well  marked.  The  side  of  the  chest 
implicated  will  be  somewhat  prominent,  and  the  heart  will, 
to  a  corresponding  extent,  be  pushed  over  in  the  opposite 
direction.  On  percussion  the  sounds  may  vary.  If  the  protru- 
sion be  stomach  or  intestine  distended  with  air,  the  resonance 
will  be  most  evident ;  but  should  solid  viscera  have  passed 
through  the  laceration,  the  sounds  will,  to  a  corresponding 
extent,  be  dull.  No  respiratory  sounds  will  be  heard,  under 
either  condition,  over  the  part  in  which  lie  the  escaped  viscera. 
Constant  vomiting  will  also  be  generally  present.  With  the 
escape  of  portions  of  the  viscera  into  the  cavity  of  the  chest, 
obstruction  to  the  passage  of  their  contents  usually  occurs,  and 
the  patient's  life  is  soon  sacrificed.  Or  death  may  follow 
an  attack  of  pleuritis  either  set  up  immediately  by  the  rupture, 
or  subsequently  produced  by  the  irritation  of  the  foreign  viscera 
in  the  cavity  of  the  thorax. 


*  Medical  Jurisprudence^  p.  392. 
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We  are  silent  on  the  subject  of  treatment  in  tliis  accident." 
As  long  as  the  opening  in  the  diaphragm  exists,  there  is  the 
prospect  of  protrusion  of  viscera  through  it,  and  consequent 
obstruction.  We  cannot  hope  to  close  the  aperture  by  any 
measures  which  science  or  mechanical  surgery  would  justify ; 
and  therefore,  could  we  most  accui'ately  detect  the  existence  of 
a  protrusion  of  viscera  through  the  aperture,  it  were  vain  to 
attempt  its  reduction  with  any  prospect  of  benefit  to  the  patient 
or  credit  to  ourselves. 

Contusion  of  the  parietes  of  the  abdomen,  complicated  with 
rupture  of  viscera,  is  a  subject  replete  with  interest,  and  an 
injury  more  formidable  in  its  character,  and  more  fatal  in  its 
results,  than  most  of  those  alluded  to  in  this  essay. 

In  their  respective  order,  we  must  consider  individually 
rupture  of  the  food-tube  and  its  accessories  :  viz,  (1)  the  stomach 
and  intestines,  (2)  the  liver  and  the  spleen. 

As  the  result  of  accidental  violence,  rupture  of  the  stomach 
in  a  state  of  health  is  a  very  rare  occurrence.  In  its  results, 
as  a  rule,  it  may  be  considered  as  surely  fatal.  Rupture  or 
rather  perforation  of  the  stomach,  the  result  of  ulcer,  is  not  an 
uncommon  lesion ;  but  is  one  rapidly  fatal,  and  consequent  on  a 
long-standing  and  troiiblesome  affection.  Such  an  occurrence 
is  characterised  by  sudden,  sometimes  excessive,  pain,  great 
depression  and  intense  anxiety,  rapid  pulse,  and  every  indication 
of  immediately  approaching  death.  A  few  hours  suffice  to 
terminate  the  sufi'erings  of  the  unfortunate  victim  of  this  disease. 
It  would  be  useless,  were  it  our  province,  to  offer  any  remarks 
on  the  treatment  of  such  a  case. 

The  blow  or  compression  which  would  in  a  state  of  repletion 
be  sufficient  to  produce  a  large  rent  in  the  stomach,  would  occa- 
sion but  a  very  small  opening  if  little  food  were  contained  in 
it ;  but  however  small  in  quantity  this  might  be,  the  escape  of 
the  smallest  portion  into  the  peritoneal  sac  would  be  sufficient 
to  originate  violent  inflammation,  and  that  of  a  rapidly  fatal 
character. 

Under  any  circumstances,  can  we  entertain  a  hope  that 
rupture  of  the  stomach  may  not  prove  rapidly  fatal?  It  is 
just  possible.  If  the  laceration  of  the  coats  were  confined  to 
those  portions  which  are  attached  to  the  omentum,  above  or 
below,  extravasation  of  the  contents  might  be  limited  in  quantity, 
and  confined  to  parts  external  to  the  cavity  of  the  peritonaeum ; 
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though  such  a  condition  would  probably  be  but  a  temporaiy 
stay  to  future  mischief;  for  the  extravasation  would  sooner  or 
later  terminate  in  suppuration,  and  the  secondary  mischief  set 
up  prove  equally  fatal,  as  a  rule,  as  when  it  follows  at  once 
upon  the  escape  of  the  stomach-contents  into  the  cavity  of  the 
peritonaeum. 

It  is  probable  that  the  following  case  may  bear  the  above  explanation.  A 
woman  received  an  injury  on  the  abdomen,  followed  by  an  indolent  swelling 
over  the  left  part  of  the  epigastrium, — which  swelling,  suppurating,  and 
ulcerating  externally,  formed  a  fistulous  communication  with  the  cavity  of  the 
stomach.  The  woman  lived  some  months  after  the  formation  of  the  fistula. 
On  the  examination  after  death,  the  opening  in  the  stomach  was  found  towards 
the  pyloric  extremity,  and  was  intimately  adherent  to  the  abdominal  pa- 
rietes.* 

In  the  first  number  of  the  London  Medical  Remeiv,  July  1860,  is  recorded  a 
case  of  rupture  of  the  stomach,  in  a  man  aged  twenty-four,  who  fell  from  a 
ladder  on  some  iron  railings.  He  died  about  eight  hours  after  the  accident. 
When  admitted  into  the  Middlesex  Hospital,  under  the  care  of  Mr.  Moore,  the 
patient  was  perfectly  sensible,  but  in  a  state  of  great  prostration — pulse  very 
small  and  feeble.  Brandy  was  administered.  This  he  took  with  great  re- 
luctance, and  at  his  earnest  request  it  was  not  persisted  in.  He  stated  that  it 
increased  his  sufferings. 

Post-7m)rtem  exainination. — '  The  cavity  of  the  peritonseum  contained  about 
twenty-six  ounces  of  fluid,  resembling  coffee-grounds.  On  the  anterior  aspect 
of  the  stomach,  just  below  and  to  the  left  of  the  pylorus,  was  an  abrasion  of  tlie 
peritoneal  coat  two  inches  in  length.  Immediately  beneath  the  pylorus,  the 
anterior  wall  of  the  stomach  was  completely  ruptured,  in  a  horizontal  direction, 
for  the  space  of  three  inches.  The  mucous  membrane  of  the  stomach,  just 
above  and  just  below  the  rupture,  presented  two  clean  cuts,  exposing  the  sub- 
mucous tissue,  which  was  intensely  injected.  The  upper  of  these  cuts  measured 
three  inches,  the  lower  one,  an  inch  and  a  half.'  Most  of  the  ribs  on  the  left 
side  were  fractured,  and  there  was  rupture  of  '^he  spleen.  '  There  was  a 
superficial  abrasion  of  the  liver,  an  inch  long,  on  its  inferior  surface.  Close  to 
the  internal  abdominal  ring,  on  the  right  side,  was  a  r\ipture  of  the  peritonaeum, 
large  enough  to  admit  the  thumb.  There  were  also  numerous  abrasions  of  the 
peritoneal  coat  of  the  transverse  colon.' 

Perforation  of  the  intestine,  that  is,  rupture  of  the  intestinal 
coats,  the  result  of  external  violence,  without  any  external 
wound,  is  by  far  the  most  frequently  formidable  injury  of  the 
abdominal  viscera  with  which  the  surgeon  has  to  contend  in 
practice.  From  the  commencement  of  the  duodenum  to  the 
termination  of  the  sigmoid  flexure  of  the  colon,  in  any  part  of 
the  whole  length  of  the  intestine,  rupture  of  the  entire  wall 
does  constantly  occur  from  violent,  sudden,  or  passive  forces 


*  Richerand,  Physiol,  tom.  i.  p.  282. 
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applied  to  tlie  front  or  sides  of  tte  abdomen.  "We  propose  to 
consider  the  various  forces  which  produce  such  accidents,  and 
the  various  situations  in  which  the  injury  may  occur. 

Rupture  of  intestine  is  a  very  common  result  of  a  kick  from  a 
horse  ;  in  very  many  cases  admitted  into  St.  George's  Hospital 
witli  rupture  of  the  bowel,  the  injury  was  attributable  to  this 
cause.  In  such  cases,  the  aperture  in  the  bowel  is  generally 
small ;  whereas  more  extensive  lacerations  are  found  when  the 
injury  has  been  caused  by  heavy  weights  passing  over  the  body. 
In  the  latter  instances,  the  intestine  may  almost  be  severed 
transversely.  Every  variety,  from  a  small  pin-hole  perforation 
to  an  entire  transverse  division  of  the  walls  of  intestine,  may 
occur  from  a  variety  of  forces  acting  on  the  abdominal  walls ; 
but  into  these  points  it  is  not  necessary  to  enter  more  minutely. 
It  may  fairly  be  asked,  whether  a  rupture  of  the  intestine  is  to 
be  considered  a  fatal  accident  ?  It  can,  we  fear,  rarely  happen 
that  recovery  should  take  place,  if  the  lesion  be  sufficient  to 
permit  the  escape  of  fsecal  matter  into  the  peritoneal  cavity, 
and  the  rupture  be  not  accompaiiied  by  an  external  wound. 
The  effects  of  such  a  lesion  ai-e  so  formidable,  that  we  may 
certainly,  as  a  rule,  pronounce  all  such  cases  to  be  utterly  beyond 
the  boundaries  of  relief  and  recovery. 

A  man  was  admitted  into  St.  George's  Hospital  in  December  1841,  having 
been  rolled  upon  by  a  horse  that  fell  with  him.  The  patient  complained  of 
severe  pain  across  the  abdomen  :  countenance  ver}'  pale  ;  pulse  very  weak ;  not 
much  tenderness  on  pressure;  vomiting  soon  commenced  after  admission. 
The  following  day  all  the  symptoms  were  aggravated  ;  the  pulse  became  veiy 
quick  and  small ;  countenance  very  anxious.  He  died  thirty-four  hours  after 
admission.  There  were  general  adhesions  of  the  peritonaeum  to  the  great 
omentum,  and  also  of  the  convolutions  of  intestine  to  each  other;  the  lymph 
being  of  dark  grumous  colour.  The  cavity  of  the  peritonteum  contained  a 
large  quantity  of  bloody  fluid,  quite  free  from  fpecal  taint.  About  the  middle 
third  of  the  jejunum,  the  bowel  was  formed  into  a  kind  of  loop  from  adhesion 
to  the  transverse  colon,  and  presented  a  very  dark  and  congested  condition  ;  on 
separating  the  adhesions,  a  small  rupture  of  the  jejnnum  was  seen ;  escape  of  the 
contents  of  the  bowel  had  been  prevented  by  firm  adhesions,  and  also  by  a  large 
coagulum  formed  in  the  immediate  situation  of,  and  fairly  surrounding  the 
rupture.  Some  portions  of  the  intestine  presented  a  dark  appearance,  as  if 
bruised. 

Such  a  case  as  the  above  marks  the  possibility  of  ruj)ture  of 
intestine  without  escape  of  fsecal  matter.  This  patient  pro- 
bably died  as  much  from  the  effects  of  inflammation,  set  u]3  by 
the  bruised  intestine,  as  from  the  effects  of  the  n^i^ture.  The 
post-mortem  appearances  in  this  instance  are  a  fair  index 
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of  fhe  pathological  conditions  generally  found  after  similar 
injuries. 

The  immediate  effects  of  such  a  lesion  as  rupture  of  bowel 
from  external  violence  are  most  characteristic.  The  pain  fol- 
lowing the  blow  is  rapidly  merged  into  that  which  is  often 
excessive,  and  is  apparently  the  result  of  the  escape  of  fsecu- 
lent  fluid  into  the  peritoneal  sac.  Pain  is  much  increased  by 
pressure,  and  sometimes  to  such  an  extent  that  the  patient 
cannot  bear  the  weight  of  the  bed-clothes.  The  anterior 
abdominal  muscles  become  rigid  and  unyielding  to  the  touch ; 
tense,  hard,  and  resistant  to  any  examination  by  the  hand ;  and 
almost  convey  the  sensation  of  a  board,  rather  than  that  of 
animal  tissue,  laid  over  the  surface  of  the  bowels.  If  ihe 
abdomen  be  uncovered,  and  the  patient  requested  to  draw  a 
long  breath,  the  action  of  respiration  will  be  observed  confined 
to  the  thoracic  muscles  :  those  of  the  abdominal  waU  will  be 
still,  fixed,  and  unmoved.  The  countenance  rapidly  assumes 
the  most  anxious  and  restless  aspect ;  vomiting  sets  in  early, 
and  is  more  or  less  constant  and  distressing  to  the  end;  the 
fluid  vomited  being  at  first  the  remains  of  the  last  undigested 
meal,  and  then  porraceous,  and  latterly  dark-coloured,  slightly 
tainted  by  fseculent  smell.  The  tongue  varies  in  appearance, 
but  generally  is  coated  and  dry,  and  red  at  its  edges  ;  great 
thirst  is  often  a  marked  symptom.  A  symptom  spoken  of  as  a 
sure  indication  of  ruptured  bowel,  is  early  and  excessive  col- 
lapse ;  but  collapse,  though  generally  present  to  a  great  extent, 
will  sometimes  be  wanting  to  such  a  degree,  that  if,  as  a 
symptom,  it  be  much  depended  on,  an  incorrect  conclusion 
might  be  arrived  at  respecting  the  extent  of  the  injury. 

The  coachman  of  my  friend  and  colleague  Dr.  Fuller  was  kicked  on  the 
abdomen  by  a  horse,  early  in  the  morning.  The  man  experienced  great  pain 
immediately  after  the  accident,  but  was  able  to  walk  some  little  distance  from 
the  stable  to  his  lodgings,  and  then  upstairs  to  his  bedroom,  without  any 
indication  of  collapse.  When  I  saw  hiui  with  Dr.  Fuller,  about  an  hour  after 
the  accident,  there  was  no  collapse,  and  the  pulse  gave  very  little  indication  of 
serious  mischief;  but  the  pain,  the  tense  state  of  the  abdominal  muscles,  the 
anxiety  of  countenance,  and  the  vomiting  then  present,  pretty  surely  indicated 
rupture  of  the  gut.  The  post-mortem  examination  displayed  a  lacerated 
opening  in  the  small  intestine. 

It  may  appear  superfluous  to  speak  of  treatment,  when  we 
start  with  the  conviction  that  rupture  of  bowel  is  necessarily 
fatal.    But  in  these  serious  injuries,  if  treatment  is  to  be  of 

X  T  2 


6U  INJUEIES  OF  THE  ABDOMEIsT. 

avail,  it  certainly  appears  absolutely  necessary  tliat  all  our 
eiForts  should  be  directed  to  the  maintenance  of  rest  in  the 
injured  part.  It  will  be  found  that  vomiting  and  costiveness 
are  the  invariable  accompanying  conditions  of  ruptured  intes- 
tine. Nature's  indication,  as  well  as  nature's  effort,  appear  to 
be,  to  avoid  all  disturbance,  and  preserve  strict  rest  of  the 
injured  part,  by  emptying  the  tube  above,  and  arresting  its 
action  below  ;  and  the  lesson  she  teaches  us  we  shoiald  be  ready 
to  appreciate  and  enforce.  Opium  administered  internally  from 
the  first,  is  one  great  indication,  marked  by  her  teaching.  We 
learn  the  advantages  of  opium  administered  in  instances  of 
bruised  or  inflamed  intestine  reduced  after  strangulated  hernia  ; 
equally  important,  if  not  more  so,  is  the  action  of  this  drug  in 
cases  of  ruptured  bowel.  The  dose  is  only  to  be  suspended 
when  narcotic  effects  are  evident,  but  otherwise  should  be 
repeated  and  increased  until  some  beneficial  or  specific  action 
is  observed.  Leeches  to  the  abdomen,  fomentations,  sinapism, 
and  turpentine  on  flannel,  should  be  applied  much  in  the  order 
stated  ;  and  the  leeches  repeated,  if  requisite  to  relieve  pain,  &c. 
In  such  cases  depletion  cannot  be  had  recourse  to  often,  or 
carried  very  far  with  benefit.  The  pulse  soon  begins  to  fail. 
It  must  ever  be  borne  in  mind  with  respect  to  treatment,  that 
the  inflammatory  action  is  the  result  of  local  extravasation,  and 
not  of  idiopathic  or  constitutional  causes,  and  therefore  less 
under  the  influence  of  general  measures.  It  is  a  question  how 
far  mercury  should  be  administered  in  these  injuries.  I  believe 
it  to  be  occasionally  a  beneficial,  and  therefore  justifiable, 
therapeutic  agent,  but  only  in  combination  with  opium ;  and 
with  opium  it  should  be  administered  in  the  early  stages  of  the 
symptoms,  in  small  and  oft-repeated  doses.  One  grain  of  each 
drug  may  be  given  every  three  or  four  hours.  The  repeated 
doses  of  opium  will  often  be  borne  for  many  hours,  and  the 
patient  in  no  way  injuriously  affected  by  it. 

A  few  hours  to  three  or  four  days  will  be  the  extremes  of 
time  that  a  patient  may  survive  after  the  occurrence  of  a 
rupture  of  the  bowel.  Upon  examination  after  death,  marked 
evidences  of  the  escape  of  the  contents  will  be  present :  geneval 
peritonitis,  the  edges  of  the  convolutions  being  glued  together ; 
discoloured  and  purulent  fluid  confined  between  the  folds  of  the 
intestine,  and  especially  in  the  lower  portion  of  the  peritoneal 
cavity.  According  to  the  size  of  the  rupture,  so  in  a  great 
measure  will  be  the  amount  of  effusion,  as  also  the  rapidity  of 


EUPTUEE  or  THE  LIVEE. 


645 


the  termination  of  the  case  ;  for  the  symptoms  will  be  more 
acute,  and  the  progress  more  rapid,  the  larger  the  escape 
of  faeculent  fluid.  The  wound  in  the  intestine  will  often  be 
hidden  by  adhesions,  and  care  is  sometimes  required  to  ascertain 
its  situation.  It  will  probably  have  early  become  adherent  to 
the  adjacent  surface  of  bowel,  or  omentum,  or  any  neighbouring 
viscus,  and,  as  a  consequence,  before  the  period  of  death  escape 
of  the  contents  of  the  gut  will  have  ceased.  The  edges  of  the 
wound  are  always  found  everted,  and  the  mucous  coat  project- 
ing, plugging  up  the  aperture  when  not  of  a  very  considerable 
size. 

In  an  injury  such  as  we  have  now  considered,  what  prospect 
ha  s  a  patient  of  recovery  ? 

It  would  be  mere  conjecture  to  suppose  a  case  of  recovery 
probable  after  escape  of  fsecal  fluid  into  the  peritoneal  sac.  It 
only  appears  possible  that  a  patient  should  even  survive  for  a 
time,  i.e.  beyond  a  few  days,  if  the  rupture  were  situated  at  the 
attached  margin  of  the  bowel,  and  the  escaped  fseculent  fluid 
were  confined  between  the  layers  of  the  mesentery.  In  such 
an  exceptional  case  we  must  expect  subsequent  serious  mischief. 
Abscess  and  chronic  peritonitis,  and  more  or  less  adhesion  of 
the  surfaces  of  the  intestines  and  viscera,  wo\ild  be  the  chief 
features  of  the  case :  matter  might  approach  the  surface,  and 
be  detected  in  time  for  evacuation,  before  discharging  into  the 
peritoneal  cavity.  Such  a  case  is  not  unfrequently  met  with 
after  convalescence  from  fever,  or  from  ulceration  and  perfora- 
tion of  intestine  from  other  causes.  Such  a  case  would  be  long 
in  recovering,  and  would  call  forth  all  the  attention  and  skill 
that  the  experienced  practitioner  could  bestow  upon  it.  An 
early  exit  for  the  pus  would  be  most  important,  and  great  care 
should  be  taken  to  prevent  burrowing  sinuses,  and  confinement 
of  matter. 

Lacerations  of  the  substance  of  the  liver  wiU  be  frequently 
met  with  in  post-mortem  examinations  of  persons  whose  deaths 
have  been  occasioned  by  injuries  to  the  abdomen ;  but  though 
such  lacerations  are  not  uncommon  results  of  accidents,  the 
termination  need  not  necessarily  be  fatal. 

If  the  laceration  be  not  extensive — if  it  be  limited  to  the 
surface  of  the  liver,  merely  a  slight  superficial  crack  —  the 
patient  may  recover  without  much  suffering,  and  without  any 
particularly  marked  indica-tion  of  the  existence  of  the  injury. 
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If  tlie  laceration  be  at  all  extensive  or  deep,  the  patient  soon 
dies  from  the  effects  of  htemorrhage  into  the  peritoneal  cavity. 
Post-mortem  examinations  bring  before  us  every  condition  of 
rupture,  from  the  slightest  rent  running  through  the  peritoneal 
covering,  and  barely  tearing  more  than  the  most  superficial 
surface  of  the  liver,  to  the  most  complete  smashing  up  of  the 
organ.  Only  in  the  slighter  injuries  can  we  anticipate  a  favour- 
able result.  Death  rapidly  stejDS  in,  and  appropriates  the  more 
serious. 

A  man,  aged  thirty-three,  was  admitted  iato  St.  George's  Hospital,  November 
25,  1847,  imder  the  care  of  Mr.  Cutler.  The  patient  was  blanched,  and  in  a 
cold  sweat.  He  had  been  shortly  before  kicked  on  the  epigastrium  by  a  horse. 
The  man  was  in  great  pain,  and  excessively  faint,  and  became  rapidly  more 
exhausted.  He  died  an  hour  and  a  half  after  admission.  There  were  marks  of 
recent  ecchymosis  over  the  epigastrium,  and  in  the  substance  of  the  muscles, 
especially  on  the  left  side.  The  cavity  of  the  peritonaeum  contained  much 
fluid  blood.  There  was  a  very  extensive  laceration  of  the  liver,  nearly  sepa- 
rating it  into  two  portions,  these  being  held  together  by  nerves,  vessels,  and 
some  shreds  of  bruised  liver-tissue.  There  were  also  some  lacerated  spots  on 
the  posterior  surface  of  the  left  lobe.    The  other  viscera  were  healthy. 

Euptm-e  of  the  liver  may  occur  without  rupture  of  the  peritoneal  coat,  and 
without  haemorrhage  into  the  peritoneal  cavity.  A  man,  aged  twenty-tive, 
was  admitted  into  St.  George's  Hospital,  May  26,  1847.  He  was  pale,  cold, 
and  gasping  for  breath.  He  died  in  two  hours.  The  wheel  of  a  heavily-laden 
cart  had  passed  over  him.  The  peritonaeum  covering  the  upper  surface  of  the 
liver  appeared  slightly  bruised.  On  cutting  into  the  upper  part  of  the  right 
lobe,  considerable  laceration  of  the  substance  was  found,  though  the  peri- 
tonseum  was  entire. 

In  this  instance  there  was  also  extensive  laceration  of  one  lung,  and  fracture 
of  several  ribs;  but,  irrespective  of  such  complications,  the  injury  to  the  liver 
might  fairly  be  considered  as  one  favourable  to  recovery; — an  instance  of 
laceration  of  the  liver  unattended  by  hemorrhage  into  the  peritoneal  cavity. 

We  cannot  mention  any  definite  symptom  by  which,  during 
life,  a  ruptxtre  of  the  liver  may  be  unmistakably  detected.  If 
the  rupture  be  slight,  there  is  but  little  beyond  the  usual 
symptoms  attendant  upon  an  injury  of  the  abdomen,  not  of  a 
severe  character.  Greater  tenderness  may  be  experienced  over 
the  region  of  the  liver  than  elsewhere ;  but  such  a  symptom 
cannot  be  assumed  to  be  positively  demonstrative  of  lacera- 
tion ;  for,  on  the  one  hand,  the  tenderness  may  exist  after  a 
direct  blow  without  rupture,  or,  on  the  other  hand,  the  liver 
may  be  lacerated  from  violent  concussion  of  the  organ,  and 
there  be  no  marked  or  defined  local  pain. 

When  the  laceration  is  extensive,  it  may  be  suspected  more 
surely  than  when  slight,  from  the  rapid  collapse  of  the  j)atient ; 
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loss  of  pulse,  extreme  faintness,  pallor,  and  great  distension 
of  the  abdomen — all  indicative  of  excessive  internal  hsemor- 
rhage. 

Injuries  of  the  abdomen  productive  of  laceration  of  the  liver, 
and  attended  by  such  hsemorrliage,  are  perhaps  the  most 
rapidly  fatal  of  all ;  and  patients  will  expire  in  periods  shorter 
or  longer,  proportionate  to  the  p^mount  of  the  bleeding. 

It  would  be  useless  to  talk  of  treatment  in  such  cases.  Death 
steps  in  and  removes  the  patient  from  suffering,  often  ere  the 
question  of  restorative  treatment  can  barely  be  entertained. 
But  in  minor  lacerations  every  precaution  requisite  in  the 
treatment  of  other  injuries  of  the  abdomen  must  be  strictly 
observed.  Absolute  rest  is  one  most  essential  condition  to  be 
insisted  on.  The  patient  should  not  even  be  allowed  to  raise  him- 
self or  he  raised  in  bed,  if  it  be  suspected  that  much  blood  has 
escaped  into  the  cavity  of  the  peritonteum  or  elsewhere.  For 
under  such  circumstances,  though  the  patient  may  appear  to 
be  going  on  well,  death  may  occur  upon  the  slightest  exertion. 
If  pain  supervene,  and  the  pulse  indicate  increased  action, 
leeches  may  be  applied  with  caution.  But  opium  should  be 
administered,  alone,  to  quiet  the  nervous  system,  or  combined 
with  calomel  in  small  doses,  should  peritonitis  be  evidently 
commencing.  Fomentations,  or  large  warm  poultices  applied 
over  the  whole  of  the  abdomen,  frequently  procure  considerable 
relief  in  pain,  and  afFord  great  comfort  to  the  patient  under 
such  circumstances.  The  treatment  must,  however,  be  guided 
by  symptoms,  and  no  very  general  law  can  be  laid  down  as  to 
its  adoption. 

Pain  is  frequently  felt  over  the  region  of  the  injured  part  for 
some  time  subsequent  to  recovery :  such  pain  indicates  the 
necessity  of  care  on  the  part  of  the  patient ;  for  secondary  in- 
flammation may  be  set  up  by  any  prolonged  or  reckless  indul- 
gence in  exercise  or  violent  exertion.  It  is  always  impossible  to 
estimate  the  amount  of  injury  in  the  most  favourable  cases,  or  to 
calculate  the  amount  of  blood  extravasated.  With  judicious  treat- 
ment in  the  early  stages  of  the  injury,  the  rupture  of  the  liver 
may  have  united,  and  the  effused  blood  may  have  commenced  to 
disappear,  but  adhesions  of  the  peritoneal  surfaces  about  the 
injury  probably  exist  to  some  extent ;  if  by  too  active  move- 
ments on  the  part  of  the  patient  these  adiiesions  become  dis- 
turbed or  destroj'ed,  all  previous  benefit  may  be  entirely  lost, 
and  a  fatal  termination  be  the  result. 
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The  following  case  indicates  the  extreme  importance  of  strictly  maintaining 
the  recumbent  posture  after  severe  collapse. 

A  man,  aged  forty,  was  admitted  into  St.  George's  Hospital  in  May  184-j, 
under  the  care  of  Mr.  Cutler.  The  patient  was  in  a  state  of  collapse,  and 
complained  of  intense  pain  over  the  abdomen,  which  was  considerably  dis- 
tended ;  some  of  the  ribs  on  the  right  side  were  fractured.  The  pain  gradually 
subsided,  though  the  patient  remained  very  exsanguine.  He  appeared  to  be 
gaining  some  strength,  when  he  died  suddenly,  three  days  after  the  accident, 
on  attempting  to  raise  himself  up  to  get  upon  the  bed-pan.  The  cavity  of  the 
peritonaeum  contained  a  large  quantity  of  blood.  The  convolutions  of  intes- 
tines were  glued  together  by  the  fibrin  of  the  extravasated  blood,  which  had 
partially  lost  its  colour,  and  formed  slender  adhesions.  There  was  an  extensive 
lupture  of  the  liver.  The  ruptured  parts  were  well  adapted  to  each  other,  and 
pretty  firmly  united  by  the  fibrin  of  the  extravasated  blood. 

That  a  rupture  of  the  liver  may  unite,  and  that  a  patient 
need  not  die  from  the  effects  of  such  an  injury,  there  can  be  no 
doubt :  the  following  case  is  an  illustration. 

A  man,  aged  thirty-eight,  was  admitted  into  St.  George's  Hospital,  under 
the  care  of  Mr.  Cpesar  Hawkins.  The  patient  had  fallen  from  a  hayrick,  and 
struck  his  back  against  a  log  of  wood.  There  was  complete  loss  of  voluntary 
motion  and  sensation  in  the  parts  below  the  nipples.  There  was  considerable 
collapse,  which  continued  for  several  hours.  The  urine  drawn  off  contained  a 
large  proportion  of  blood.  Sloughs  formed  upon  the  back,  &c.,  and  death 
occurred  exactly  three  weeks  after  the  accident.  The  body  of  the  seventh 
cervical  vertebra  was  broken  into  fragments,  and  the  spinal  cord  corresponding 
to  this  vertebra  was  softened  and  diffluent.  The  cavity  of  the  peritonoeum 
contained  a  little  bloody  serum.  An  extensive  rupture  was  found  on  the  upper 
surface  of  the  right  lobe  of  the  liver ;  this  rupture,  which  measured  five  inches 
in  length,  was  perfectly  united,  with  the  exception  of  some  few  points,  where 
the  peritoneal  coat  still  remained  broken ;  but  no  lymph  was  found  on  the 
serous  membrane,  which  retained  its  polished  surface.  The  rupture  did  not 
extend  very  deeply  itito  the  organ* 

Such  a  rupture  as  the  above,  occurring  without  other  mis- 
chief to  the  body,  may  reasonably  be  considered  as  by  no  means 
fatal  in  its  character,  nor  in  this  instance  can  the  injury  to 
the  liver  be  looked  upon  as  at  all  implicated  in  the  cause  of 
death. 

In  conclusion,  from  the  results  of  the  cases  quoted,  and  for 
the  reasons  adduced,  we  may  fairly  state  that  the  treatment  of 
the  convalescent  is  a  matter  of  as  great  importance  as  that  of  the 
patient  in  the  early  days  of  an  injury  susjjected  to  be  laceration 
of  the  liver. 


•  'Cases  of  Ruptured  Liver,'  by  Mr.  Athol  Johnson,  Med.-Chir.  Trans,  vol. 
xxxiv. 
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Eupture  of  the  gall-bladder,  or  of  the  common  duct,  may 
occur  without  rupture  of  the  liver.  The  symptoms  are  generally 
marked — considerable  pain  in  the  region  of  the  injury,  excessive 
collapse,  and  great  anxiety.  Death  is  generally  rapid ;  and 
post-mortem  examinations  have  detected  the  escape  of  the  bile 
into  the  cavity  of  the  peritonaeum. 

Mr.  Poland  relates  the  following  case.  '  A  boy  received  a  blow  on  the 
abdomen,  followed  by  great  pain  and  speedy  death.  There  was  found  extrava- 
sation of  bile,  and  rupture  of  the  ductus  communis  choledochus,  with  lymph 
thrown  out  in  the  neighbourhood.'  * 

Dr.  Fergus  has  recorded  an  interesting  case  of  rupture  of  the  gall-bladder,  in 
the  31st  volume  of  the  Medico- Chinirgical  Ti-ansactions.  A  boy,  aged  seventeen, 
fell  off  the  shaft  of  a  cart,  the  wheel  of  which  passed  over  the  abdomen,  just 
below  the  false  ribs.  The  boy  complained  of  pain  in  the  abdomen,  but  not  of 
a  severe  character ;  the  amount  of  shock  was  trifling.  In  the  night  following 
the  accident,  severe  pain  commenced  in  the  abdomen — the  countenance  became 
anxious  and  the  pulse  small  and  rapid.  These  symptoms  were  actively  treated ; 
and  he  improved  so  much  that  on  the  fifth  day  after  the  receipt  of  the  injury 
he  was  considered  convalescent,  and  was  allowed  to  get  up.  Two  days  sub- 
sequently, he  was  so  far  recovered,  that  the  question  of  his  quitting  the  hospital 
was  entertained,  when  about  noon  he  was  suddenly  seized  with  extreme  pain 
and  a  sense  of  tightness  in  the  abdomen :  in  an  hour  the  pain  had  extended  all 
over  the  abdomen,  and  was  increased  by  pressure  ;  the  countenance  was  full  of 
anxiety,  and  the  pulse  small  and  rapid ;  the  symptoms  present  were  those  of 
acute  peritonitis,  from  eff"usion  of  foreign  matter  into  the  cavity  of  the  abdomen. 
Notwithstanding  the  most  judicious  treatment,  the  symptoms  increased  in 
severity,  and  the  patient  died  on  the  ninth  day  after  the  first  receipt  of  injury. 

On  opening  the  cavity  of  the  peritonaeum,  an  immense  gush  took  place  of  a 
dark  liquor,  having  precisely  the  colour  and  odour  of  bile.  The  intestines 
were  roughened  from  the  effects  of  peritonitis,  and  shreds  of  lymph  were 
fioating  in  the  dark  fluid.  '  The  liver  was  lacerated  in  the  direction  taken  by 
the  broad  ligament,  quite  through  its  substance,  and  to  a  depth  from  the  thin 
edge  of  two  inches  and  a  half ;  another  laceration  extended  about  two-thirds 
of  the  length  of  the  convex  surface  in  a  transverse  direction.  The  omentum 
was  found  rolled  up  in  a  mass  underneath  the  liver,  and  slightly  adherent  to  it, 
of  a  dusky  dark  colour,  and  gave  way  under  the  least  pressure.  The  neigh- 
bouring portion  of  the  transverse  colon  was  of  the  same  colour,  and  nearly  as 
fragile.  The  gall-bladder  was  ruptured  above,  near  the  junction  of  the  hepatic 
with  the  cystic  duct,  at  a  spot  in  immediate  relation  and  in  contact  with  the 
mass  of  omentum  above  described ;  the  gall-bladder  was  quite  empty  and  con- 
tracted. 

The  question  arising  from  the  history  of  this  case  is,  whether 
the  secondary  and  sudden  attack  of  inflammation  might  not 
have  been  dependent  on  the  extravasation  of  bile,  just  previous 
to  the  attack  of  pain — this  extravasation  being  the  result  of 


*  Prize-Essay,  by  Alfred  Poland. 
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some  of  the  adhesions  between  the  omentum  and  the  gall- 
bladder becoming  broken  up  by  accidental  causes.  The  case 
points  out,  in  its  progress  and  by  its  result,  the  very  great 
importance  of  enforcing  rest  and  quietude  in  all  injuries  of  the 
abdomen,  such  as  this  boy  had  suffered.  We  may  consider, 
that,  after  an  injury  to  the  abdomen,  a  patient  is  not  safe  under 
the  period  of  a  fortnight,  even  if  he  be  entirely  free  from  all 
symptoms. 

The  spleen  is  frequently  ruptured  in  injuries  of  the  abdo- 
men. Such  lacerations  generally  occasion  considerable  internal 
hsemorrhage.  The  symptoms  attendant  on  any  rupture  of  the 
spleen  will  barely  justify  an  opinion  being  hazarded  whether 
the  laceration  be  in  the  spleen  or  in  the  liver.  The  symptoms 
do  not  vary  much  in  either  injury ;  the  only  points  which  can 
in  any  degree  guide  our  diagnosis  are,  the  nature  of  the  blow 
and  the  situation  of  the  injury.  If  the  laceration  of  the  sj^leen 
be  more  than  very  superficial,  haemorrhage  will  probably  be 
more  considerable  than  it  would  be  in  a  similar  extent  of  lacer- 
ation of  the  liver,  and  death  will  rapidly  follow. 

A  boy  about  nine  years  old  was  pushed  into  a  gravel  pit  by  a  companion,  and 
in  falling  struck  his  left  side  against  the  edge  of  a  barrow.  This  occurred  after 
his  dinner  and  while  on  bis  way  back  to  school  for  the  afternoon.  He  felt  much 
pain  at  the  time,  but  not  liking  to  complain  managed  to  walk  into  the  school- 
room. He  then  soon  became  very  faint,  and  appeared  so  ill  that  he  was  at 
once  sent  home,  but  a  short  distance  off ;  and  was  immediately  seen  by  Mr. 
Ilalford  of  Hammersmith.  He  found  the  little  patient  very  much  collapsed 
and  in  much  pain.  In  consultation  with  the  author  the  boy  was  seen  the 
following  day.  The  abdomen  was  distended,  muscles  unyielding,  and  all  the 
general  indications  of  severe  visceral  laceration  with  peritonitis  commencing. 

These  symptoms  increased  in  severity,  and  the  boy  died  a  few  days  after. 
The  spleen  was  found  nearly  separated  into  three  portions,  and  much  smashed ; 
a  large  quantity  of  blood  was  extravasated  in  the  abdominal  cavity,  and  mixed 
with  recently  effused  lymph  and  purulent  fluid. 

Though  rupture  of  the  spleen  need  not  prove  immediately 
fatal,  secondary  mischief  may  supervene  and  tdtimatehj  produce 
death. 

A  man,  aged  twenty-four,  was  admitted  into  St.  George's  Hospital  under  the 
care  of  Mr.  Caesar  Hawkins,  August  29,  184.5,  having  fallen  from  a  scaffold  the 
height  of  about  twenty  feet.  On  admission,  the  patient  did  not  appear  to 
sufl'er  more  than  from  a  serious  shake ;  but  about  three  hours  afterwards  he 
became  collapsed  almost  like  death,  and  was  scarcely  conscious  for  a  short 
time.  He  gradually  recovered  from  this  condition,  and  then  complained  of 
pain  in  the  left  lumbar  region.     During  the  following  nine  days  he  had 
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repeated  fainting-fits ;  but  these  disappeared  subsequently,  and  lie  appeared  to 
be  gaining  strength  slowly.  In  October,  he  was  sufficiently  recovered  to  sit  up, 
and  even  wallsed  one  day  from  his  bed  to  the  fire-place  in  the  accident-ward,  a 
distance  of  about  twenty  feet.  Subsequent  to  this  exertion,  he  was  again  attacked 
with  faintings,  increased  pain,  cough,  &c.,  and  he  died  November  15^  about 
eleven  weeks  after  the  accident. 

The  cavity  of  the  left  pleura  was  divided  by  adhesions :  the  upper  half 
contained  serum  and  flakes  of  lymph ;  the  lower  half  was  filled  with  sero- 
purulent  fluid  and  lymph.  The  pleura  corresponding  to  the  latter  surface  was 
covered  with  a  thick  layer  of  lymph.  The  surface  of  the  left  lung,  correspond- 
ing to  the  diaphragm,  was  adherent  to  the  latter.  A  large  foul  abscess 
occupied  the  lower  portion  of  this  lung  :  and  this  abscess  communicated  with  a 
large  cavity  containing  pus,  between  the  lung  and  the  diaphragm.  Correspond- 
ing to  the  lower  surface  of  this  cavity  was  a  ragged  opening  in  the  diaphragm, 
about  an  inch  in  length,  through  which  the  abscess  in  the  pleural  cavity  and 
lung  communicated  with  one  in  tbe  cavity  of  the  abdomen,  behind  and  to  the  left 
of  the  stomach. 

The  surface  of  the  peritonaeum  was  throughout  of  a  black  colour,  as  if 
washed  over  with  ink.  There  were  numerous  adhesions  of  the  peritonfEum. 
The  posterior  surface  of  the  left  extremity  of  the  stomach  was  fastened  down 
by  adhesions,  in  separating  which  an  abscess  containing  half  a  pint  of  pus  was 
found ;  tbe  walls  of  this  abscess  were  formed  by  the  stomach  and  transverse 
colon,  tbe  diaphragm,  and  the  upper  surface  of  the  left  kidney.  The  spleen 
was  found  ruptured  into  two  portions :  one,  the  upper  portion,  being  sur- 
rounded by  pus,  and,  as  it  were,  in  the  abscess ;  while  the  other,  tbe  lower 
portion,  was  situated  in  front  of  the  abscess.  The  inferior  surface  of  the  dia- 
phragm corresponding  to  the  abscess  was  lacerated  from  the  median  line  to  the 
extent  of  six  inches  to  the  left  side. 

Rupture  of  the  kidney  is  a  lesion  often  met  with  in  post- 
mortem examinations  of  individuals  whose  deaths  have  been 
occasioned  by  violence.  This  lesion  may,  however,  occur,  inde- 
pendent of  injury  to  any  other  viscus ;  and  the  termination 
may  be  rapidly  fatal.  A  bruise  of  the  kidney  may  occur  with- 
out rupture  of  the  surface ;  and  subsequent  inflammation,  the 
result  of  the  bruise,  produce  abscess,  and  other  more  serious 
mischief. 

A  gentleman  was  bruised  over  the  left  loin  by  a  fall  in  hunting,  and  experi- 
enced severe  pain  in  the  back  on  arriving  home.  He  was  very  judiciously  treated 
for  some  weeks  after  the  accident,  and  came  under  the  notice  of  the  author 
some  months  subsequently.  The  bladder  was  now  very  irritable ;  and  highly 
Ofl'ensive  urine,  mixed  with  pus,  was  constantly  passed.  There  was  every 
evidence  of  abscess  of  the  kidney:  the  quantity  of  pus  was  sometimes  very 
considerable.  The  health  became  gradually  deteriorated,  and  death  occurred 
about  two  years  subsequent  to  the  accident. 

The  left  kidney  was  entirely  destroyed  ;  and  in  its  situation  was  found  a 
large  irregular  abscess,  with  its  walls  adherent  to  the  surrounding  soft  tissues, 
and  its  cavity  continuous  with  the  ureter. 
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Without  much  more  external  evidence  of  bruise  than  in  the 
previous  case,  very  extensive  laceration  of  the  kidney  may  result 
from  a  blow  over  the  lumbar  region. 

A  boy  was  struck,  over  and  rather  in  front  of  the  right  lumbar  region,  by 
the  handle  of  a  truck,  in  consequence  of  the  truck  coming  in  collision  with  a 
wagon.  From  the  violence  of  the  blow,  the  hoy  was  forced  against  a  post  of  a 
gateway.  He  immediately  fell,  and  though  able  to  rise  and  walk  a  few  steps, 
he  again  fell,  and  was  then  carried  to  Guy's  Hospital.  He  was  in  a  state  of 
extreme  collapse,  with  some  pain  in  the  abdomen.  He  died  within  a  hour  and 
a  half  of  the  accident. 

Externally  there  was  slight  ecchymosis  over  the  extremities  of  the  seventh  and 
eighth  ribs  on  the  right,  and  the  last  two  ribs  on  the  left  side.  The  cavity  of 
the  peritonaeum  contained  a  large  quantity  of  coagulated  and  fluid  blood.  All 
that  portion  of  the  left  kidney  above  the  entrance  of  its  vessels  was  torn  from 
the  lower  portion,  and  was  separated  from  the  natural  surrounding  attach- 
ments. The  lower  portion  was  not  disturbed  in  its  position.  There  was 
some  ecchymosis  on  the  surface  of  the  liver,  opposite  to  that  on  the  chest.* 

In  proportion  to  the  severity  of  the  injury  must  we  anticipate 
difierent  features  in  the  symptoms  which  accompany  lacera- 
tion of  the  kidney.  Generally  there  will  be  excessive  collapse, 
attended  by  early  vomiting ;  pain  referred  to  the  course  of  the 
ureter,  as  well  as  to  the  lumbar  region ;  retraction  of  the  testicle 
and  frequently  great  pain  referred  to  the  testicle  itself  and  to  the 
lower  part  of  the  abdomen;  and  numbness  of  the  upper  part  of  the 
thigh.  All  these  symptoms  will  probably  increase  in  severity, 
should  the  patient  survive,  and  infiltration  of  urine  occur.  The 
urine  drawn  off  will  be  high-coloured  and  scanty,  and  will 
generally  be  much  tinged  with  blood,  often  containing  a  very 
large  proportion  of  blood.  There  will  frequently  be  observed, 
passed  through  the  catheter,  long,  thin  coagula,  the  casts  of  the 
ureter,  taken  by  the  blood,  as  it  coagulates  in  its  passage  to  the 
bladder. 

Should  the  rupture  of  the  kidney  be  confined  to  the  anterior 
surface,  and  any  escape  of  urine  occur  through  the  lacerated 
part,  acute  peritonitis  will  rapidly  follow.  If  the  rupture  be 
confined  to  the  posterior  surface,  and  urine  be  extravasated  into 
the  sub-serous  cellular  tissxie,  though  the  symptoms  may,  in 
the  first  instance,  be  less  indicative  of  peritonitis  than  in  the 
former  condition,  suppurative  inflammation  will  soon  be  marked 
by  its  characteristic  symptoms  ;  and  rigors,  high  fever,  typhoid 
tongue,  and  oedema  of  the  parts  in  the  neighbourhood  of  the 
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injured  organ  will  telegraph  the  mischief  immediately  threaten- 
ing life. 

There  is  no  question,  however,  that  a  rupture  of  the  kidney 
need  not  be  necessarily  fatal.  The  following  ease  is  a  fair  illus- 
tration of  recovery  from  such  an  accident. 

A  man,  aged  thirty-seven,  in  June  1858,  was  taken  to  St.  George's  Hospital, 
having-  been  kicked  by  a  horse.  The  patient  was  very  faint  on  admission,  and 
became  so  much  worse  after  a  very  short  time,  that  it  was  supposed  he  was  dying. 
However,  he  rallied  by  degrees.  After  a  short  period,  a  swelling  was  observed 
in  the  region  of  the  liver.  The  belly  commenced  to  swell,  and  continued  to  do 
so  for  some  time.  The  urine  at  first  passed  was  mixed  with  blood ;  on  the 
day  following  the  injury,  there  was  less  appearance  of  blood  ;  and,  subsequently, 
the  urine  was  free  from  blood.  He  gradually  recovered  under  careful  treatment, 
so  as  to  leave  the  hospital  July  20,  about  six  weeks  after  the  accidenr,  in  a 
pretty  good  state  of  health  and  comfort.  On  Dec.  14,  1859,  he  was  readmitted, 
suffering  severely  from  anasarca,  oppressed  breathing,  and  urine  loaded  with 
albumen.    He  died  Dec.  22. 

There  were  numerous  adhesions  uniting  the  right  lobe  of  the  liver  to  the 
diaphragm,  but  there  were  no  absolute  marks  of  recent  rupture.  Both  kidneys 
were  small,  granular,  and  full  of  cysts.  The  cellular  tissue  around  the  right 
kidney  was  much  consolidated.  A  large  clot  of  blood  occupied  the  pelvis  and 
the  interior  of  this  kidney,  and  communicated  also  with  the  exterior  of  the  organ, 
where  a  considerable  quantity  of  coagulam  la}'  in  the  sub-peritoneal  substance 
around  the  gland.  The  line  of  rupture  of  the  kidney  could  be  faintly  traced 
through  the  substance  of  the  gland.  The  blood  was  solid,  and  only  partly 
decolorised.    The  ureter  was  completely  impervious  with  coagula.* 

We  may  conclude  that  recovery  is  a  result  almost  entirely 
dependent  on  the  extent  of  rupture ;  if  the  latter  be  slight, 
recovery  may  readily  occur— if  extensive,  treatment  is  hopeless 
and  death  certain. 

A  man  was  admitted  into  St.  George's  Hospital,  under  the  care  of  the  author, 
with  severe  pain  in  the  right  side  of  the  abdomen  and  loins ;  the  result  of  a  fall. 
The  urine  drawn  off  was  loaded  with  blood.  There  was  much  tenderness  on 
pressure,  and  some  tumefaction  with  resistance  of  the  abdominal  muscles  on  tlie 
side  affected.  Symptoms  of  acute  peritonitis  supervened,  and  the  patient  died 
in  a  few  days. 

A  post-mortem  examination  disclosed  a  kidney  nearly  divided  in  two,  on  the 
right  side,  with  extensive  extravasation  of  blood  around  the  damaged  viscus,  but 
confined  to  the  sub-peritoneal  cellular  tissue,  and  mixed  with  foetid  purulent 
fluid,  apparently  the  result  of  urine  extravasated,  and  escaping  from  the 
lacerated  pelvis  of  the  kidney.  There  was  no  escape  of  blood  or  urine  into  the 
cavity  of  the  peritonaeum. 

Absolute  rest  is  the  first  consideration  in  treatment.  Should 


•  Pcith.  Soc.  Trans,  vol.  xi.  p.  140. 


654  INJUEIES  OF  THE  ABDOMEN. 


vorrating  or  pain  set  in,  opium  should  be  administered  freely, 
care  being  taken  to  relieve  the  bowels  moderately.  The  urine 
should  be  drawn  off,  in  order  to  ascertain  whether  blood  be 
contained  in  the  bladder ;  and  should  this  be  the  case,  the  use 
of  the  catheter  should  be  had  recourse  to  daily,  until  the  urine 
becomes  clear.  Supposing  the  mischief  to  have  been  confined 
to  the  posterior  surface  of  the  kidney,  and  we  have  reason  to 
suspect  extravasation  of  urine  through  the  wound,  we  must  be 
prepared  for  suppuration.  Frequent  and  careful  examinations 
should  be  made,  in  order  that  an  exit  may  be  secured  for  the 
matter,  as  soon  as  its  existence  is  suspected ;  we  would  strongly 
urge  the  advantage  of  a  premature  opening,  in  anticipation  of 
the  formation  of  matter,  rather  than  that  any  delay  should  occur 
in  giving  it  vent,  when  once  established.  Suppuration  in  the 
lumbar  region  spreads  rapidly,  and  produces  intense  consti- 
tutional irritation,  and  will  prove  in  most  instances  raj)idly 
fatal.  But  should  matter  extend  downwards  and  forwards,  free 
incisions  early  made  afford  the  best  prospect  of  recovery  to  the 
patient. 

In  the  27th  volume  of  the  Mcdico-Chiriirgical  Transactims,  Mr.  Stanley 
has  reported  two  cases  of  ruptured  ureter.  A  boy,  aged  nine,  had  the  lower 
part  of  his  body  squeezed  between  a  wheel  and  the  curb-stone.  The  result  was 
severe  contusion  of  the  soft  parts  around  the  pelvis,  and  inability  to  walk,  with 
great  pain  at  the  lower  part  of  the  abdomen.  Much  ecchymosis  ensued  and 
was  followed  by  extensive  suppuration  in  the  subcutaneous  tissues  round  the 
pf.'lvis  ;  and  several  ounces  of  matter  were  discharged  through  a  puncture  near 
the  left  sacro-iliac  symphysis.  By  the  end  of  the  sixth  week,  recovery  of  the 
iiij  iired  soft  parts  round  the  pelvis  had  considerably  advanced,  when  attention 
was  drawn  to  a  fulness  on  the  right  side  of  the  abdomen — a  circumscribed 
oblong  swelling,  extending  from  the  base  of  the  chest  to  within  a  short  distance 
of  Poupart's  ligament;  anteriorly  terminating  abruptly  at  the  linea  alba, 
posteriorly  extending  into  the  lumbar  region,  but  without  a  distinct  boundary. 
Pressure  produced  no  pain,  but  fluctuation  could  be  recognised.  The  urine 
passed  naturally,  as  it  liad  done  througliout,  and  the  passage  of  the  catheter 
proved  that  none  was  retained  in  the  bladder.  A  small  puncture  was  made  in 
the  swelling,  and  a  little  clear  yellow  fluid  escaped.  The  fluid  was  situated 
immediately  beneath  the  abdominal  muscles.  Three  weeks  subsequent  to  the 
first  puncture,  the  swelling  being  more  tense  and  pointed,  a  trocar  introduced 
midway  between  the  last  rib  and  crista  ilii  drew  off"  51  ozs.  of  clear  yellow  fluid. 
Eleven  days  afterwards,  58  ozs.  of  clear  yellow  fluid  were  drawn  off" ;  sixteen 
days  subsequently,  G4  ozs. ;  nearly  three  months  afterwards,  72  ozs.  Three 
weeks  after  this,  only  6  ozs.  were  removed.  '  From  this  period  the  swelling  was 
williout  increase  or  obvious  diminution ;  it  still  extended  from  the  linea  alba 
into  the  right  lumbar  region.'  At  several  subsequent  periods  Mr.  Stanley  saw 
the  boy  in  good  health,  the  abdominal  swelling  still  distinct,  but  slowly 
diminishing.    The  fluid  drawn  off  was  slightly  alkaline,  highly  albuminous, 
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specific  gravity  1008,  depositing-  no  precipitate,  and  destitute  of  ptospliates 
and  lithic  acid.  In  some  of  the  fluid  taken  away  at  the  later  operations,  there 
were  most  miequivocal  evidences  of  urea.  '  7'he  analysis  of  the  Jluid  seemed  to 
justify  the  conclusion  that  the  fluid  luas  urine.'' 

The  second  case  was  that  of  a  woman  who  was  knocked  down  by,  and  pushed 
some  way  before,  the  wheel  of  a  cart.  She  was  much  hurt  in  the  right  hypo- 
chondrium,  where  pressure  gave  considerable  pain.  In  a  few  day.s  the  general 
distension  and  pain  of  the  abdomen  had  subsided,  but  there  remained  a  circum- 
scribed swelling  in  the  right  hypochondrium.  This  swelling  increased,  and 
after  some  days  a  feeling  of  deep  fluctuation  was  discovered.  The  fluid  ad- 
vancing nearer  to  the  surface,  and  the  constitutional  symptoms  indicating  the 
occurrence  of  suppuration,  the  swelling  was  punctured  with  a  small  trocar,  and 
between  two  and  three  pints  of  straw-coloured  urinous-smelling  fluid  drawn 
ofl;  The  urine  from  the  bladder  had  throughout  passed  freely  and  in  full 
quantity.  In  ten  days  subsequent  to  the  first  puncture,  a  trocar  was  again 
passed  in,  and  about  six  pints  of  fluid  drawn  off.  Much  relief  was  at  first 
afforded,  but  subsequently  the  patient  sank,  and  died  in  the  tenth  week  after 
the  accident. 

'A  large  cyst  was  found  on  the  right  side  of  the  abdomen,  behind  the  perito- 
nreum,  extending  upwards  to  the  diaphragm  and  downwards  to  the  pelvis. 
The  boundaries  of  this  cyst  were  formed  by  lymph  and  thickened  cellular 
tissue ;  within  it  was  a  large  quantity  of  fluid,  presenting  the  characters  of  a 
mixture  of  pus  and  foetid  urine.  A  passage  was  found  extending  from  the 
upper  part  of  the  cyst  into  the  pelvis  of  the  right  kidney.  The  aperture  in  the 
pelvis  of  the  kidney  was  large  and  irregular ;  the  appearances  were  such  as 
might  be  expected  to  result  from  laceration  of  the  membranous  structure  com- 
posing the  pelvis.  The  liver  presented  in  its  anterior  surface  the  marks  of  a 
slight  laceration  of  its  tissue,  which  was  in  progress  of  healing.' 

Mr.  Stanley  adds :  '  It  will,  I  presume,  scarcely  be  doubted  that  the  case 
first  stated  was  an  instance  of  lesion  of  the  urinary  apparatus,  probably  a  slight 
laceration  of  the  ureter ;  permitting  the  escape  of  urine  slowlj'  into  the  cellular 
tissue  behind  the  peritonaeum.  Both  cases  illustrate  the  difficulties  that  may 
arise  in  the  diagnosis  of  such  injuries.  They  show,  moreover,  that  tlie  rupture 
of  the  ureter,  or  pelvis  of  the  kidney,  may  pres-^nt  this  remarkable  feature, 
when  contrasted  with  the  consequences  of  a  rupture  of  the  bladder — that 
whilst  in  cases  of  the  latter  injury,  symptoms  immediately  arise,  directly 
pointing  to  the  organ  which  has  suffered,  in  cases  of  the  former  kind  (tlie 
lesion  of  the  ureter  or  pelvis  of  the  kidney)  no  symptoms  may  immediately 
arise  leading  to  a  suspicion  of  injury  to  any  part  of  the  urinary  apparatus.' 

We  have  already  alluded  to  the  possibility  of  recovery  after 
laceration  of  a  kidney  on  its  posterior  surface.  The  cases  re- 
corded by  Mr.  Stanley  tend  to  confirm  this  view ;  and  they  also 
indicate  the  advantages  of  an  early  exit  being  given  to  the  con- 
tents of  any  abscess,  or  cyst,  the  result  of  extravasation  of  urine. 
Regarding  this  point  of  treatment,  Mr.  Stanley  observes  :  '  It 
may,  however,  be  a  question  whether  the  best  proceeding  would 
be  gradually  to  withdraw  the  fluid  by  repeated  punctures  of  the 
cyst,  and  thus  to  favour  the  collapse  and  adhesion  of  its  sides, 
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or  wlietlier  the  urinary  cyst  should  be  punctured  at  its  lowest 
part,  in  the  view  of  maintaining  the  aperture  free  for  some  time, 
that  the  fluid  may  drain  from  it.'  Provided  the  fluid  be  at  all 
purulent,  the  latter  method  of  treatment  would  no  doubt  be 
most  judicious. 

Wounds. 

1.  Wounds  of  the  parietes  without  protrusion  of  viscera. — We 
now  enter  upon  that  division  of  our  subject  which  treats  of 
wounds  of  the  abdominal  wall,  occasioned  by  a  variety  of  weapons 
or  instruments,  without  injury  to,  or  protrusion  of  the  viscera. 
Wounds  of  the  walls  of  the  abdomen  are  very  common,  and 
occur  from  a  great  variety  of  sharp  or  pointed  substances, 
intentionally  or  accidentally  thrust  against,  or  that  suddenly 
come  in  contact  with  the  surface  of  the  belly. 

Sharp  or  pointed  instruments  usually  produce  clean  incised 
or  small  penetrating  wounds.  The  larger  wounds  of  the  abdo- 
men ai'e  the  results  of  persons  being  caught  on  hooks,  or 
impaled  on  iron  spikes ;  falling  on  china,  or  through  glass ; 
being  tossed  by  horned  cattle,  or  lacerated  by  the  teeth  of  carni- 
vorous quadrupeds.  The  extent  and  character  of  such  wounds 
will  therefore  vary  in  every  possible  degree,  and  will  depend  in 
as  great  a  measure  upon  the  amount  of  force  by  which  the  in- 
strument of  injiary  is  propelled,  at  the  time  of  the  accident,  as 
upon  the  shape  of  the  instrument  and  the  direction  in  which  it 
enters  the  body. 

Superficial  incised  wounds  of  the  abdominal  wall  are  not  gene- 
rally da^ngerous  in  their  character,  nor  troublesome  to  manage, 
provided  the  viscera  escape  bruise  or  other  injury  at  the  time  of 
the  accident.  Lacerated  wounds,  when  superficial,  may  also  be 
considered  free  from  much  danger.  But  deeper  wounds,  whether 
incised  or  lacerated,  without  injuring  the  peritonseum,  are  more 
serious ;  from  the  fact,  that  there  is  always  a  liability  to  suppu- 
ration, burrowing  deep,  and  extending  in  various  directions 
under  the  muscles  and  fasciae.  The  princijiles  laid  down  for  the 
treatment  of  wounds  in  general  must  be  applied  to  those  of  the 
abdominal  wall.  Hajmorrhage,  if  it  exist,  must  be  arrested. 
Care  must  be  taken  to  clear  the  wound  of  any  foreign  substance 
accidentally  lodged  in  it ;  such  as  glass,  china,  or  portions  of 
instruments  broken  off  by  the  force  of  the  blow  which  inflicted 
the  injury.  It  has  frequently  occurred  that  large  foreign  masses 
have  been  overlooked,  and  allowed  to  remain  buried,  for  many 
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montlis,  in  the  muscular  wall  of  the  abdomen,  after  an  acci- 
dental gap  made  by  some  sharp  cutting  material. 

A  sailor  was  admitted  into  St.  George's  Hospital,  complaining  of  pain  over 
the  right  lumbar  region  ;  produced  apparently  by  some  solid  substance  lodged 
underneath  the  integuments.  Mr.  Babiugton  cut  down  upon  the  mass,  and 
extracted  the  shaft  of  an  originally  three-pronged  steel  fork,  now  minus  a 
handle,  and  with  only  two  prongs  attached,  one  prong  having  been  broken  off 
some  time  previously. 

Scrupulous  attention  having  been  paid  to  the  condition  of  the 
wound,  and  it  having  been  ascertained  to  be  free  of  any  foreign 
substance,  the  treatment  should  be  very  simple.  The  abdominal 
muscles  are  to  be  relaxed  by  position,  especially  if  the  edges 
of  the  woimd  have  the  least  inclination  to  retract.  As  a 
rule,  sutures  will  be  found  most  advantageous  and  effective  in 
approximating  and  retaining  the  edges  in  apposition.  Metallic 
wire  sutures  appear  to  offer  many  advantages  over  silk,  in  such 
cases. 

It  must,  however,  be  borne  in  mind  that  in  wounds  of  any 
depth  about  the  abdominal  walls,  especially  in  the  thicker  parts, 
or  wherever  the  muscles  overlap  each  other,  it  will  be  found 
difficult,  if  not  impossible,  to  maintain  perfect  aj)position  of  the 
whole  surface  of  the  cut.  There  is  always  in  such  wounds  a 
tendency  for  fluid,  serous  or  sanguineous,  to  accumulate  between 
the  surfaces  at  the  deepest  parts.  The  existence  of  such  fluid 
may  be  followed,  in  a  comparatively  short  time,  by  foal  suppu- 
ration; which,  if  allowed  to  remain  confined,  would  produce 
alarming  constitutional  disturbance. 

A  man,  set.  31,  was  admitted  into  St.  George's  Hospital,  on  May  22,  1839, 
with  femoral  aneurism  on  the  left  side.  The  external  iliac  artery  was  tied  by 
Sir  B.  Brodie  on  May  30.  On  the  evening  of  the  day  of  the  operation,  there 
was  much  pain  about  the  wound,  and  the  parts  were  very  sensitive  to  pressure. 
The  tongue  was  already  brown  and  dry.  On  the  following  morning,  the  pain 
was  more  diffuse,  but  less  intense ;  the  tongue  still  brown  and  dry.  Tlie 
left  side  of  the  abdomen  was  hard  and  tender  to  the  touch.  The  next  morning, 
June  1,  the  pulse  was  136,  and  small ;  the  tongue  brown  and  dry ;  countenance 
anxious ;  pain  only  referred  to  the  neighbourhood  of  the  wound.  The  adhe- 
sions of  the  wound  were  now  broken  down  by  Sir  B.  Brodie,  and  much  smiious 
putrid  jlidd  immediately  escaped.  The  same  evening  the  patient  felt  relieved  ; 
and  the  tongue  became  rather  more  moist.  Subsequently,  he  continued  to 
improve,  and  although  some  time  recovering,  he  was  entirely  restored  to  health, 
and  left  the  hospital  about  seven  weeks  after  the  operation. 

In  the  treatment  of  the  various  wounds  of  the  abdominal  wall, 
however  produced,  it  is  always  necessary  to  bear  in  mind  that 
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tlie  treatment  should  be  somewliat  modified  by  the  locality  of 
the  mischief.  For  instance,  in  the  epigastric  region  a  wound 
is  apt  to  gape  more  than  when  situated  in  another  part,  on 
account  of  its  proximity  to  the  ends  of  the  ribs,  which  tend  to 
keep  the  integuments  in  that  region  always  somewhat  on  the 
stretch.  It  will,  therefore,  be  uniformly  requisite  to  have  re- 
course to  sutures  to  maintain  perfect  apposition  of  the  cut  sur- 
faces. If,  again,  the  muscles  are  cut  or  torn,  on  either  side, 
transverse  to  the  direction  of  their  fibres,  attention  should  be 
more  especially  directed  to  the  j)Osition  of  the  bod}^,  to  relax 
those  muscles.  If  the  wound  be  in  the  iliac  region,  it  may  be 
more  formidable  in  its  real  than  in  its  apparent  character ;  not  so 
much  from  its  extent,  as  from  its  depth  and  its  direction,  and 
from  the  risk  of  the  iliac  arteries,  or  their  numerous  branches, 
being  punctured  or  bruised. 

We  have  already  stated  that  if  haemorrhage  exists,  it  should 
be  arrested.  The  treatment  of  haemorrhage  does  not  fall  within 
the  province  of  the  present  essay;  but  perhaps  we  shall  be  ex- 
cused if  we  trespass  out  of  our  province  on  this  one  occasion, 
and  speak  an  extra  word  or  two  of  caution  to  the  practitioner 
who  may  have  to  deal  with  haemorrhage  in  a  wound  of  the 
abdomen.  If  there  be  severe  haemorrhage,  and  the  wound  not 
sufficient  to  allow  the  bleeding  mouth  of  the  vessel  to  be  seen, 
no  hesitation  need  be  felt  regarding  treatment.  The  wound 
should  be  enlarged — enlarged  until  the  wounded  vessel  can  be 
seen,  and  can  he  secured.  We  need  not  fear  haemorrhage  so  long 
as  such  a  wound  is  open,  and  we  can  place  a  finger  on  the  bleed- 
ing point.  When  the  surgeon  trusts  to  external  pressure,  and 
closes  the  wound  without  securing  the  wounded  artery,  then 
there  is  abundant  cause  for  anxiety.  If  these  principles  be  of 
importance  in  haemorrhage  of  ordinary  character,  they  are  ten- 
fold important  when  applied  to  the  treatment  of  wounds  in 
the  region  of  the  groin,  or  the  neighbourhood  of  the  crest  of 
the  ilium. 

If  haemorrhage  be  present  from  a  punctured  wound,  but  not 
in  sufiicient  quantity  to  indicate  the  necessity  of  enlarging  the 
wound,  for  the  purpose  of  securing  the  wounded  vessel,  the 
wound  should  not  be  closed,  otherwise  much  extravasation  may 
occur.  To  close  such  a  wound  under  such  circumstances  is  likely 
to  entail  extravasation  among  the  deeper  tissues,  to  be  followed 
perhaps  by  much  sujjpuration.  It  will  be  far  moi-e  prudent  to 
leave  a  punctured  wound  with  merely  some  light  application 
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over  it,  such  as  wet  lint,  and  thus  permit  oozing  to  continue 
unchecked,  than  attempt  to  interfere  with  such  bleeding  by 
pressure. 

Punctured  wounds  of  the  abdominal  region,  as  in  all  other 
parts  of  the  body,  partake  of  a  more  complex  and  dangerous 
character  than  the  incised  or  lacerated  varieties.  It  is  fre- 
quently difficult,  sometimes  impossible,  to  ascertain  the  extent 
of  the  mischief,  or  foretell  the  evils  about  to  occur  in  a  punc- 
tured wound  of  the  abdomen.  Mr.  Poland,  writing  on  such 
wounds,  justly  observes  that  '  they  are  not  unfrequently  followed 
by  inflammation,  suppuration,  erysipelas,  prostration,  and  death.' 
Punctured  wounds  prove  most  troublesome  when  they  extend 
below  the  fascise  of  the  abdominal  muscles,  and  give  ri&3  to 
suppuration.  In  such  instances  the  mischief  spreads  rapidly  in 
the  deeper  cellular  tissue,  and  between  the  layers  of  muscles, 
unless  early  relief  be  afforded  by  freely  extending  the  original 
wound.  In  instances  of  the  above  injury,  if  the  external 
wound  be  kept  closed,  and  much  extravasation  have  occurred, 
the  suppurative  stage  occasionally  produces  excessive  constitu- 
tional disturbance,  and  may  even  prove  rapidly  fatal. 

We  would  lay  it  down  as  a  rule,  firstly,  that  in  punctured 
wounds  of  the  abdominal  wall,  if  any  hsemorrhage  be  present, 
but  not  sufficient  in  amount  to  justify  or  indicate  an  enlarge- 
ment of  the  wound  for  the  purpose  of  applying  a  ligature  to  the 
bleeding  vessel,  the  exit  of  the  flowing  blood  through  the 
orifice  of  the  wound  from  the  injured  artery  or  vein  should  not 
be  checked  by  outward  applications.  By  far  the  less  of  two 
evils  will  be  to  allow  the  blood  to  escape  externally,  rather  than 
by  external  appliances  to  ensure  its  accumulation  in  the  tissues 
surrounding  the  wound.  We  would  lay  it  down  as  a  rule, 
secondly,  that  if  haemorrhage  be  at  all  free,  the  wound  should 
be  enlarged  sufficiently  to  allow  the  bleeding  vessel  to  be 
secured,  and  no  dependence  should  be  placed  on  pressure  to 
restrain  such  haemorrhage.  We  would  also  lay  it  down  as  a 
rule,  thirdly,  that  with  the  earliest  suspicion  of  suppuration  the 
wound  should  be  freely  opened,  and  a  ready  escape  afforded  to 
the  blood,  serum,  or  pus  now  collected  within. 

The  extent  of  a  punctured  wound  will  always  to  some  degree 
regulate  the  subsequent  amount  of  mischief.  If  it  penetrates 
through  the  muscles,  but  not  the  peritonaeum,  the  wound  may 
prove  fatal  from  peritonitis  secondary  to  the  suppurative  stage, 
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if  not  fatal  from  peritonitis  the  immediate  result  of  the 
accident. 

Under  all  circumstances,  therefore,  the  utmost  precaution  in 
treatment  is  necessary.  Perfect  rest ;  relaxation  of  the  abdo- 
minal muscles,  by  a  posture  somewhat  bent  forwards ;  the 
stomach  and  bowels  to  be  kept  moderately  empty  by  the  admin- 
istration of  fluid  food  only  ;  and  the  administration  of  opium  as 
indicated  by  symptoms,  will  constitute  the  chief  points  of 
medical  management.  The  local  treatment  of  the  wound  is  not 
a  consideration  of  importance  here  ;  if  there  be  suppuration,  the 
point  beyond  all  doubt  is,  that  it  have  free  vent ;  irrespective  of 
that,  the  treatment  is  of  the  simplest  kind.  Peritonitis  super- 
vening on  these  accidents  cannot  often  be  met  by  active  or 
heroic  treatment ;  leeches  should  not  be  spared  if  necessary  and 
if  the  patient  can  bear  the  loss  of  blood.  The  practitioner  will 
find  in  most  cases  an  invaluable  auxiliary  in  opium ;  but  science, 
judgment,  and  experience  must  regulate  the  treatment  in  each 
individual  case,  according  to  symptoms.  No  definite  law  can 
be  applied  to  the  complications  which  so  often  arise  in  the 
progress  of  these  cases. 

Suppuration  will  be  indicated  by  increase  of  heat  about  the 
wound,  redness,  tumefaction,  and  tenderness.  These  symptoms 
wiU  soon  be  followed  by  heat  of  body,  increase  of  pulse,  thirst, 
a  brownish  dry  tongue,  rigors,  and  perhaps  wandering  sleep  or 
delirium.  It  may  even  happen,  if  the  wound  be  deep,  and  the 
symptoms  severe,  that  the  constitutional  disturbance  is  so  rapidly 
increased  in  amount  that  death  takes  place  in  an  unexpectedly 
short  period.  It  is  well,  at  all  times,  to  be  very  guarded  in  any 
opinion  offered  to  the  anxious  relatives  of  a  patient,  the  subject 
of  such  an  accident.  In  rapidly  fatal  cases  the  cellular  tissue 
and  the  fascial  interspaces  will  usually  be  found  infiltrated  with 
pus  and  lymph  to  a  surprising  extent;  and  not  unfi'equeutly 
pixrulent  effusion  will  be  observed  on  the  surface  of  the  in- 
testines. 

Should  the  patient  survive  the  early  inflammatory  and  sup- 
purative stages  following  a  punctured  wound  of  the  abdominal 
wall,  the  suppurative  action  may  spread  at  intervals  in  various 
directions,  and  abscess  after  abscess  present  in  difierent  posi- 
tions until  he  becomes  worn  out  and  dies  ;  or  sometimes  when  the 
patient  may  be  said  to  have  placed  his  hand  on  the  door  leading 
to  death's  chamber,  the  symptoms  commence  to  show  a  favour- 
able turn.     Suppuration  becomes  healthy  in  character  and 
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diminislied  in  quantity.  Sinuses  gradually  close,  and  time 
slowly  replaces  the  sufferer  in  a  position  of  safety;  lie  rises 
from  his  couch  convalescent,  but  most  probably  somewhat 
crippled,  either  from  suppuration  having  extended  below 
Poupart's  ligament  and  having  implicated  the  muscles  of  the 
thigh  or  neighbouring  articulations,  or  from  the  contracted 
position  in  which,  for  many  weary  days,  he  has  been  confined 
to  bed. 

In  the  abdominal  wall  a  condition  sometimes  remains,  after 
a  wound  of  the  parietes  has  healed,  to  which  the  attention  of 
the  surgeon  must  be  directed — we  allude  to  the  protrusion  of 
the  parietes  at  this  part.  This  protrusion  is  the  result  of  the 
action  of  the  abdominal  contents  against  the  cicatrix,  which 
thins  out  and  yields  more  readily  than  the  natural  healthy 
abdominal  wall.  Such  a  protrusion  constitutes  one  of  the 
forms  of  ventral  hernia.  Usually  the  protruding  viscera  push 
before  them  evenly  the  now  stretched  cicatrix  and  surrounding 
tissues,  so  that  the  base  of  the  prominence  is  larger  in  circum- 
ference than  any  other  portion.  There  is  no  so-called  neck  to 
the  cavity  which  contains  the  viscera,  so  that  the  latter  run 
little  risk  of  strangulation.  'No  difficulty  is  encountered  in  an 
attempt  to  push  back  the  contents  of  the  prominent  mass  ;  the 
difficulty  is  to  restrain  the  viscera  from  again  bulging  forward. 
As  there  is  no  danger  of  strangulation,  it  is  only  necessary  to 
support  the  parts  by  means  of  a  large  pad  and  a  well-adjusted 
bandage. 

2.  Wounds  of  the  abdomen,  with  protrusion  of  the  bowels  or 
portions  of  other  viscera  through  the  aperture,  are  by  no  means 
rare  accidents ;  such  a  protrusion  constitutes  a  hernia  without 
a  sac. 

The  character  of  the  wound  will  in  a  great  measure  regulate 
the  amount  of  the  protrusion,  just  as  the  situation  of  the  wound 
will  to  some  extent  permit  only  certain  viscera  or  portions  of 
them  to  be  protruded.  In  punctured  and  small  wounds  a  part 
of  the  intestine,  omentum,  or  both,  may  escape  through  the 
aperture.  In  incised  or  lacerated  wounds  larger  portions  of 
either,  or  both,  and  even  portions  of  the  stomach,  liver,  &c. 
may  protrude  externally.  In  the  former  kinds  of  wounds  the 
protruding  viscera  are  very  apt  to  be  constricted  at  their  point 
of  exit  from  the  cavity  of  the  abdomen  ;  a  condition  little  liable 
to  happen  in  the  lacerated  or  large  incised  wounds.  The 
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viscera  most  frequently  met  with  protruding  tlirongh  wounds 
of  the  parietes  of  the  abdomen  are  the  small  intestine  and 
omentum ;  for  as  the  mobility  of  the  part,  so  is  the  greater 
facility  of  its  displacement.  But  stomach,  large  intestine,  and 
even  liver  and  spleen,  have  been  found  lying  outside  the  abdo- 
men in  wounds,  the  result  of  accidents  such  as  we  are  about  to 
consider. 

We  presume,  as  the  first  consideration  in  treatment,  that  the 
surgeon,  in  dealing  with  protrusion  of  any  portion  of  the  viscera 
through  a  wound  of  the  abdomen,  has  a  recent  accident  before 
him.  In  such  a  case  he  has  no  time  to  lose  in  returning  the 
protrusion,  whatever  it  may  consist  of,  whether  omentum, 
intestine,  or  other  tissues.  What  considerations  should  guide 
his  proceedings  ?  In  the  first  place,  having  by  careful  exam- 
ination satisfied  himself  of  what  the  protruded  portion  consists, 
he  must  see  that  no  foreign  substances  adhere  to,  or  are 
entangled  in,  the  protrusion.  If  such  be  the  case,  the  parts 
must,  with  gentleness  and  caution,  be  cleansed  with  tepid  water, 
to  free  the  peritonaeum  of  all  extraneous  matter,  and  to  secure 
a  'perfectly  clean  surface.  If  the  portion  protruded  is  apparently 
omentum  alone,  care  must  be  taken  to  ascertain  that  bowel  is 
not  wrapped  up  in  the  folds,  or  lying  at  the  base  of  the  protru- 
sion near  the  aperture  of  the  wound.  If  the  protrusion  consist 
of  intestine,  care  must  be  taken  to  ascertain  that  no  injury  has 
been  occasioned  to  the  peritonseum,  or  that  the  coats  have  not 
been  ruptured.  These  points  being  ascertained,  the  parts  being 
sound  and  healthy,  and  the  surface  perfectly  clean  and  free  from 
extraneous  matter,  the  replacement  of  the  protruded  mass  into 
the  abdominal  cavity  should  at  once  be  proceeded  with.  A 
ready  replacement  is  not  always  easily  effected.  In  such  a 
difiiculty  it  will  sometimes  answer  to  draw  out  a  small  portion 
more  of  the  intestine,  and  then  on  gently  pressing  upon  it,  and 
propelling  its  contents  into  the  interior,  the  protruded  bowel 
will  itself  sometimes  readily  follow.  It  may  happen  that  such  a 
large  amount  of  intestine  or  omentum  has  escajjed  through  the 
wound,  that  the  protruded  portions  can  no  longer  be  passed 
back  through  the  opening  by  which  they  escaped.  Under  such 
circumstances  the  surgeon  need  not  hesitate ;  for  as  in  a  case 
of  strangulated  hernia,  so  here,  the  orifice,  or  stricture  of  the 
wound  should  be  enlarged.  If  this  alternative  be  inevitable, 
care  must  be  taken  to  avoid  enlarging  more  than  the  external 
orifice  of  the  wound,  or  dividing  more  than  any  bauds  of  fascia 
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or  fibres  of  muscles  that  offer  obstruction  to  the  return  of 
the  protrusion.  The  peritonseum  should  not  be  interfered  with 
if  this  can  possibly  be  avoided.  The  opening  in  the  peritonaeum 
■will  readily  yield  to  any  extension  requisite  for  the  reduction  of 
the  protruded  viscus  ;  but  if  the  opening  in  the  peritonajum  be 
increased  by  incision,  the  enlarged  wound  will  hereafter  be 
found  to  facilitate,  to  a  most  troublesome  degree,  the  reprotru- 
sion  of  viscera  through  the  peritoneal  opening.  The  external 
opening  being,  either  of  itself  or  by  extension,  sufficient  for  the 
reduction  to  be  proceeded  with,  the  protruded  parts  should  be 
gently  returned,  bowel  first,  and  omentum  after  it,  should  both 
have  escaped.  The  surgeon  should  then  satisfy  himself  that  all 
is  fairly  returned  within  the  cavity  of  the  peritonteum.  The 
structures  which  protruded  should  not  be  heedlessly  or  hastily 
reduced,  for  they  may  be  pushed  simply  between  the  external 
tissues  and  the  peritonseum,  without  having  been  returned  into 
the  abdomen,  and  they  would  then  still  remain  subject  to  the 
constricting  influences  of  the  internal  orifice  of  the  wound.  In 
aU  cases,  subsequent  to  the  reduction  of  the  parts,  the  finger  of 
the  surgeon  should  be  gently  passed  down  to  the  peritonseal 
aperture,  to  ascertain  whether  any  portion  of  viscera  still  occu- 
pies this  opening,  in  which  case  he  should  ensure  perfect 
reduction  previous  to  closing  the  wound. 

Supposing  omentum  to  be  the  only  structure  protruded 
through  such  a  wound,  something  depends  on  the  condition, 
something  on  the  quantity  extruded,  and  something  upon  the 
nature  of  the  wound,  before  we  can  decide  to  return  it  into  the 
abdomen.  If  the  omentum  be  quite  heaHhy,  recently  protruded, 
not  congested,  not  lacerated — whether  it  be  much  or  little  in 
quantity — and  if  the  wound  permit  of  its  ready  return,  there 
can  be  no  doubt  that,  to  return  the  mass  at  once,  and  to  close 
the  wound,  is  the  practice  we  should  adopt. 

If  the  omentum  be  bruised,  lacerated,  dii'ty  from  contact 
with  the  ground  or  other  material,  inflamed  or  congested,  or  if 
the  mass  be  not  considerable,  but  there  be  much  resistance  to 
its  reduction,  without  enlarging  the  wound,  we  would  recom- 
mend a  ligature  to  be  passed  round  the  base  of  the  omentum, 
or  a  double  thread  to  be  passed  through  it,  and  each  thread 
tied  round  it,  and  the  mass  anterior  to  the  ligature  cut  off. 

If  the  protruded  mass  be  very  large,  and  not  injured,  but  the 
wound  not  sufficient  to  allow  of  a  ready  return,  the  wound 
should  be  enlarged,  and  the  parts  replaced ;  but  if  a  large  portion 
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be  in  any  degree  bruised,  lacerated,  or  congested,  or  if  blood  be 
extravasated  in  its  structure,  it  may  be  removed  with  safety, 
and  its  removal  will  be  probably  less  serious  than  if  it  were  left 
in  the  wound  to  suppurate  or  slough,  as  the  case  may  be.  In 
very  many  cases  of  inguinal  and  femoral  hernia,  it  has  occurred 
to  the  author  to  consider  it  desirable  to  remove  portions  of 
omentum,  occasionally  considerable  portions.  He  has  never 
had  reason  to  regret  the  adoption  of  such  a  proceeding,  but 
has  had  occasionally  to  regret  its  omission.  If  such  treatment 
be  applicable  in  the  one  class  of  cases,  we  cannot  reasonably 
condemn  it  in  the  other ;  and  under  the  circumstances  above 
mentioned,  it  appears  to  be  the  most  judicious,  and  the  most 
expeditious,  towards  favouring  the  recovery  of  the  patient. 
It  must,  however,  be  stated  that  there  are  some  differences  of 
opinion  on  this  point.  The  opinion  now  arrived  at  is  the 
result  of  a  careful  consideration  of  the  practice  observed  at 
St.  George's  Hospital  for  many  years  past.  Be  it  remembered, 
however,  that  whether  the  omentum  be  returned,  or  whether 
removed,  the  external  wound  should  be  brought  together  at 
once,  and  should  have  nothing  protruding  between  its  lips, 
except  the  ends  of  the  ligature  passed  round  the  omentum. 
The  removal  of  omentum  must  never  be  attempted  under  any 
circumstances,  without  the  base  of  the  portion  to  be  removed 
being  safely  secured  by  ligature.  If  this  precaution  be  not 
heeded,  very  formidable,  if  not  fatal,  hajmorrhage  may  residt 
from  the  vessels  divided.  And  again,  it  is  safer  to  pass  the 
double  ligature  through  the  base  of  the  omentum  rather  than 
trust  to  a  single  ligature  tied  round  it ;  we  thus  avoid  the 
possibility  of  the  ligature  escaping  from  off  the  stump  of 
omentum,  which  is  left  in  the  wound  after  the  greater  portion 
of  the  protruded  mass  has  been  cut  away. 

With  the  exception  of  omentum,  all  other  protrusions  of 
viscera  must  be  invariably  reduced,  and  as  early  as  possible. 

It  has  been  already  stated  that  the  smaU  intestine  is  more  fre- 
quently protruded  than  portions  of  other  viscera,  after  wounds 
of  the  abdomen ;  the  transverse  colon  and  the  stomach  come 
next,  each  in  its  order.  The  wound  of  the  parietes  must  be 
extensive  to  allow  of  the  protrusion  of  liver  or  spleen.  But 
yet  there  are  cases  on  record,  and  those  not  few,  which  bear 
witness  that  portions  of  most  of  the  viscera  may  escape  through 
an  opening  in  the  abdominal  wall.  In  a  practical  point  of  view 
it  does  not  matter  what  the  protrusion  may  consist  of,  irre- 
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spective  of  omentum  ;  for,  provided  the  mass  be  healthy,  it  must 
he  returned.  It  is  only  the  amount  of  the  protrusion  which 
will  to  some  extent  affect  the  steps  of  the  treatment ;  for  if  the 
wound  be  small,  and  the  mass  protruded  large,  in  all  pro- 
bability the  former  must  be  enlarged  before  the  latter  can  be 
returned.  In  lacerated  or  incised  wounds  the  probability  is 
that  reduction  is  readily  effected. 

The  rules  propounded  respecting  the  propriety  of  reducing 
the  omentum  when  protruded,  will  apply  to  some  extent  to  the 
treatment  of  protruded  intestine.  The  latter,  when  examined 
soon  after  an  accident,  may  be  found  reducible  readily  through 
the  wound.  In  such  case  the  precautions  necessary  are,  to  see 
that  the  intestine  is  clean— its  surface  free  from  dirt,  hairs, 
straw,  or  other  matters  which  the  contact  of  clothes,  &c.  may 
occasion  to  adhere  to  the  moist  peritoneal  covering ;  that  the 
bowel  is  not  bruised  or  ruptured ;  that  no  portion  of  the  in- 
strument which  occasioned  the  wound  is  lodged  among  the 
folds  of  the  intestine.  The  surface  of  the  bowel  must  be  well 
cleared  of  all  adherent  materials,  by  being  bathed  gently  with 
tepid  water,  and,  if  otherwise  sound,  be  at  once  returned  into 
the  abdomen. 

If  the  bowel,  as  regards  its  integrity,  &c.,  be  in  a  condition 
favourable  for  reduction,  we  may  nevertheless  find  that  it  is 
irreducible.    This  circumstance  may  be  the  result  of  a  great 
amount  of  viscera  protruded,  or  of  the  protruded  portion  having 
become  much  distended  by  flatus,  or  thickened  by  congestion 
— or  of  a  wound,  contracted  when  compared  with  the  size  of 
the  mass  external  to  it.    If  the  difficulty  in  reduction  arises 
from  the  smallness  of  the  wound,  the  means  to  be  adopted  have 
already  been  mentioned.     If  such  difficulty  depends  on  the 
distension  of  the  bowel  by  flatus,  that  condition  may  often  be 
overcome  by  very  gently  and  carefully  pressing  the  air  back 
into  the  portion  of  intestine  within  the  abdomen.  This  attempt, 
however,  may  entirely  fail,  and  only  by  an  extension  of  the 
wound  can  a  very  large  mass  of  greatly-distended  intestine  be 
returned  into  the  abdomen.    In  instances  of  very  large  pro- 
trusion, with  excessive  distension,  to  puncture  the  bowel  with 
an  exploring  needle  is  a  practice  which  has  been  adopted 
successfully;  but,  on  the  other  hand,  such  practice  has  been 
strongly  condemned  by  several  writers.     It  has  been  urged 
that  the  small  punctures  cannot  be  of  service,  as  they  will  soon 
be  filled  up  by  the  mucous  coat.    However,  as  they  are  only 
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wanted  for  immediate  relief,  this  objection  is  not  of  mueli  valvie. 
Such  treatment  can  only  be  requisite  in  extensive  protrusion  of 
bowel  largely  distended,  and  where  there  is  much  difficulty  of 
reduction. 

Mr.  Tatiim  reports  a  case  in  which  he  adopted  this  treatment  with  success. 
A  patient  was  operated  on  for  inguinal  hernia,  and  the  medical  man  found, 
after  dividing  the  stricture,  that  so  large  a  mass  of  bowel  protruded  that  no 
etibrt  on  his  part  would  succeed  in  reducing  it.  Mr.  Tatum  was  called  in,  and 
examining  the  condition  of  the  parts,  found  the  space  between  the  thighs 
occupied  by  a  large  volume  of  intestine,  extending  nearly  down  to  the  knees. 
'  It  was  found  to  be  composed  of  the  whole,  with  a  slight  exception,  of  the 
jejunum  and  ileum,  enormously  distended  with  flatus,  and  of  a  bright  red 
colour.'  With  a  grooved  needle,  Mr.  Tatum  made  three  or  four  punctures, 
allowing  the  flatus  to  escape  by  the  groove  in  the  needle  at  each  puncture, 
until  the  part  was  collapsed.  'By  these  means  the  whole  of  the  protrudid 
bowel  lay  in  a  collapsed  state,  not  one-fifth  of  its  previous  volume.  The  pro- 
truded parts  were  now  readily  returned  into  the  abdomen ;  '  and  the  patient 
recovered  without  a  bad  symptom.* 

In  all  other  conditions  of  irreducible  intestine,  the  wound 
has  to  be  enlarged  before  the  attempt  at  reduction  can  be 
successful.  Great  care  and  much  gentleness  are  requisite  in 
handling  a  portion  of  bowel  when  the  reduction  is  attempted ; 
observing  carefully  the  manner  in  which  the  coils  of  the  bowels 
lie  with  regard  to  the  wound,  the  surgeon  should  commence 
manipulation  with  the  portion  last  descended,  and  nearest  the 
margin  of  the  opening ;  and  should  keep  passing  up  portion 
after  portion  by  degrees,  until  the  whole  mass  is  returned. 
This  process,  though  apparently  simple  in  its  description,  is 
often  very  perplexing  at  the  bedside  ;  such  an  attempt  some- 
times appears  almost  hopeless ;  for  as  one  portion  is  pushed 
back,  another  portion  is  forced  out  of  the  abdomen.  Every 
precaution  is  therefore  requisite  to  lessen  the  muscular  action 
of  the  parietes  ;  the  abdominal  wall  must  be  perfectly  relaxed  ; 
the  patient  made  to  lie  on  his  back,  with  his  shoulders  well 
raised,  and  the  thighs  perfectly  flexed  on  the  pelvis.  If  it  be 
necessary  to  enlarge  the  wound,  we  should  be  careful  to  enlarge' 
it  in  the  direction  of  the  muscular  fibres,  and  away  from  the 
course  of  the  epigastric  artery,  and  to  avoid  enlarging  the 
opening  in  the  peritonaeum  if  possible.  It  is  necessary  to 
ascertain  that  the  bowel  when  reduced  is  returned  entirely 
within  the  peritonaeum. 

*  '  Cases  of  Hernia,  with  Eemarlts,'  by  Thomas  Tatum,  Medical  Times  and 
Gazette,  April  29,  1854,  p.  433. 
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The  bowel  protruded  may  be  not  only  irreducible,  but  it  may, 
as  occasionally  in  hernise,  be  also  strangulated :  of  course  this 
condition  occurs  only  when  a  patient  has  been  left,  for  some 
I  time  after  the  accident,  without  medical  aid  or  relief.  The 
amount  of  mischief  to  the  bowel,  resulting  from  the  strangula- 
tion, must  be  our  guide  as  to  whether  any  positive  benefit  is 
likely  to  be  derived  from  its  reduction ;  but,  short  of  a  state  of 
gangrene,  it  were  better  to  return  the  bowel  at  once,  and  so 
secure  the  best  chance  for  the  recovery  of  the  patient.  The 
wound  should  at  once  be  enlarged,  and  the  protrusion  returned. 
In  a  condition  of  gangrene,  if  the  gut  is  returned  into  the 
cavity  of  the  peritonaeum,  death  must  ensue.  The  only  treat- 
ment which  holds  out  a  prospect  of  life,  with  so  much  mischief, 
is  to  open  the  bowel  at  once,  to  allow  its  contents  to  escape,  and 
then  to  leave  the  intestine,  now  adherent  to  the  margins  of  the 
wound,  in  undisturbed  possession  of  its  new  attachments.  An 
artificial  anus  will  thus  be  established.  We  shall  hereafter 
consider  the  treatment  of  this  lesion. 

The  treatment  of  all  wounds  of  the  abdomen,  after  the  reduc- 
tion of  protruded  viscera,  whatever  the  character  of  the  latter, 
is  simple  enough.  The  parts  around  the  wound  must  be  relaxed, 
and  this  relaxation  be  maintained  by  position.  It  is  desirable 
to  close  the  wound  at  once,  and,  in  most  cases,  sutures  are  to 
be  preferred,  to  secure  uniform  apposition  of  the  edges,  as  well 
as  to  maintain  perfect  support.  In  the  application  of  the 
sutures,  it  is  desirable  that  the  peritoneeum  be  included  in  their 
hold  as  well  as  the  more  superficial  tissues.  Such  a  proceeding 
should  not  be  considered  more  dangerous  than  if  the  suture  be 
simply  confined  to  the  superficial  margins  of  the  wound.  By 
including  the  peritonseum,  we  secure  the  perfect  apposition  of 
its  edges,  and  thus  prevent  the  escape  of  intestine  into  the  gap 
of  the  deeper  part  of  the  wound,  and  also  to  a  great  extent 
prevent  the  products  of  suppuration  escaping  into  the  cavity  of 
the  peritonEeum.  Whenever  a  ligature  has  been  applied  to  the 
omentum,  the  ends  of  that  ligature  should  be  allowed  to  hang 
out  of  the  wound,  between  any  two  sutures  applied  to  its  margin, 
until  separation  from  the  hold  on  the  omentum  takes  place. 
The  period  of  separation  varies  from  nine  or  ten  days  to  some- 
times a  fortnight  or  three  weeks.  The  dressings  applied  to  the 
wounds  cannot  be  too  simple  or  too  light. 

The  following  case  is  a  fair  specimen  of  recovery  after  a  large  lacerated 
wound  of  the  abdomen.    A  man,  whilst  leading  a  prize-hull  to  an  agricultuial 
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show,  was  suddenly  attacked  by  the  animal,  and  gored  at  the  lower  part  of  the 
abdomen.  The  patient  was  seen  soon  afterwards  by  Mr.  James  of  Uxbridge, 
who  found  a  large  quantity  of  the  small  intestine  and  omentum  protruding 
through  a  lacerated  wound,  some  eight  or  nine  inches  in  length,  passing 
directly  across  the  body,  midway  between  the  umbilicus  and  pubes.  When 
seen  first  by  Mr.  James,  the  intestines  were  covered  with  dirt,  and  had  ad- 
hering to  their  surface  particles  of  straw,  &c.  The  parts  were  carefully 
cleansed  with  tepid  water,  and  all  extraneous  matter  removed  from  the 
peritonfeum  ;  the  intestines  and  omentum  were  then  returned  into  the  cavity  of 
the  peritonaeum,  and  the  edges  of  the  wound  brought  together  by  several  silk 
sutures.  The  man  was  then  sent  in  a  cart  to  St.  George's  Hospital,  a  distance 
of  fifteen  miles,  and  placed  under  Mr.  Cutler's  care.  On  the  morning  following 
admission,  the  wound  looked  perfectly  united.  There  was  some  tenderness 
about  the  abdomen,  but  nothing  of  a  severe  character.  The  pulse  was  not 
irritable  ;  the  tongue  rather  white  ;  but  the  patient  stated  himself  to  be  pretty 
comfortable.  lie  had  not  one  bad  symptom  subsequently.  The  wound  entirely 
united  by  first  intention ;  and  the  man  left  the  hospital  in  a  short  time  quite 
well,  and  without  any  discomfort  from  the  injury. 

The  stomach,  portions  of  the  liver,  or  the  spleen,  may  escape 
through  a  wound  in  the  abdominal  wall,  as  we  have  already 
stated,  but  the  principles  laid  down  for  the  treatment  of  pro- 
truded intestine  will,  in  a  great  measure,  apply  to  these  complica- 
tions. Mr.  S.  Cooper  mentions  that  in  his  part  of  the  Military 
Hospital  at  Brussels,  after  the  battle  of  Waterloo,  the  number 
of  patients  admitted  with  protrusions  of  the  viscera  was  much 
more  considerable  than  previously  he  had  any  idea  of  meeting 
with — protrusions  of  stomach,  bladder,  mesentery,  omentum, 
and  intestine. 

Dr.  John  Macpherson,  of  the  Bengal  Medical  Service,  relates  a  case  of  spear- 
wound,  with  protrusion  of  liver,  in  a  Hindoo.  The  wound  was  an  inch  in 
length ;  about  three  inches  above  the  umbilicus,  and  about  two  inches  to  the 
right  side.  Through  the  wound,  a  triangular  portion  of  liver  protruded.  There 
was  much  haemorrhage,  but  no  apparent  wound  of  the  liver.  It  was  found  im- 
possible to  return  the  protrusion  without  enlarging  the  wound.  A  ligature 
was  tied  round  the  base  of  the  prominent  piece  of  liver,  and  the  greater  por- 
tion cut  oS ;  a  double  ligature  secured  the  remainder  to  the  edge  of  the  wound. 
The  patient  recovered.*  We  may  remark  that  the  natives  of  India  are 
singularly  happy  in  recovering  after  surgical  operations. 

Many  other  cases  could  be  added  to  illustrate  not  only  the  possibility;  but 
the  fair  prospect  of  recovery  after  wounds  of  the  abdomen,  with  protrusion  of 
viscera,  provided  the  viscera  are  not  injured  nor  the  peritonfeum  bruised.  The 
following  case,  however,  is  a  marked  instance  of  an  unusual  character  of 
accident,  as  well  as  an  illustration  of  a  difficulty,  which  creates  some  kind  of 
doubt  as  to  the  most  advisable  treatment  to  be  adopted.  For  the  notes  of  the 
case  the  author  is  indebted  to  his  friend  Mr.  Godson,  of  Barnet.    '  A  woman, 
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set.  63,  on  July  11,  1854,  was  seriously  injured  by  the  brutality  of  four  men 
committing  rape  upon  her.  The  following  morning  she  walked  nearly  a  mile, 
with  several  convolutions  of  the  small  intestines  protruding  externally  through 
a  rent  in  the  vagina.  The  intestines,  when  seen  by  Mr.  Godson,  had  particles 
of  straw  and  dirt  adhering  to  their  surface,  but  the  woman  did  not  appear  to 
suifer  very  much  pain,  though  apparently  very  ill.  The  parts  were  cleansed  with 
tepid  water,  and  the  patient  was  put  to  bed  in  the  workhouse.  Mr.  J.  H. 
Green  subsequently  saw  the  patient,  in  consultation  with  Mr.  Godson.  All 
attempts  at  reduction  were  found  unavailing ;  nor  did  there  appear  any  pos- 
sibility of  enlarging  the  wound  to  facilitate  the  reduction  of  the  bowel.  The 
protruded  portion  became  gangrenous  on  the  14th,  but  the  patient  lived  until 
the  21st,  ten  days  after  the  injury.  The  rent  was  found  in  the  anterior  wall  of 
the  vagina,  close  to  the  uterus,  and  running  into  the  cavity  of  the  peritonaeum 
between  the  bladder  and  uterus.' 

It  is  somewhat  difficult  to  advise  wliat  proceedings  should  be 
adopted  in  any  case  similar  to  the  above.  There  appeared  no 
possibility  of  returning  the  bowel  by  manipulating  the  protru- 
sion itself ;  nor  did  it  appear  possible  to  get  at  the  opening  to 
enlarge  it,  the  vagina  being  filled  with  intestine.  The  treatment 
which  appears  most  suited  to  such  a  case,  and  which  should  be 
adopted  if  the  result  of  this  case  is  to  influence  us,  would  be  to 
make  an  incision  through  the  abdominal  wall  in  the  median 
line  and  below  the  umbilicus,  and  to  introduce  the  hand,  so  that 
the  bowel  might  through  this  opening  be  drawn  back  into  the 
abdomen  from  the  vagina.  The  treatment  would  be  desperate  ; 
but  without  some  effort  at  reduction  such  a  case  is  hopeless. 
Such  treatment  ought  only  to  be  adopted  as  a  last  resource,  and 
only  after  the  failure  of  local  attempts  at  reduction,  assisted  by 
raising  the  lower  part  of  the  trunk,  so  as  almost  to  place  the 
patient  with  the  head  below  and  the  pel  ^is  above. 

Protrusions  of  the  spleen  have  been  recorded  as  successfully 
treated,  either  by  reduction,  or  even  by  removal.  One  singular 
case  of  the  latter  description  is  to  be  found  in  the  Phil.  Trans. 
vol.  xl.  p.  425,  in  which  instance  the  patient  recovered,  and 
lived  without  apparent  suffering  from  the  loss. 

In  protrusions  of  the  bladder,  it  is  always  requisite  to  intro- 
duce a  catheter  through  the  urethra  without  loss  of  time,  and 
to  draw  off  the  urine.  This  treatment  will,  we  believe,  in  all 
cases  sufficiently  reduce  the  size  of  the  protrusion  to  permit  its 
reduction  without  difficulty. 

The  latter  protrusion  may  occur  subsequent  to  a  wound  of  the 
abdominal  wall  without  a  wound  of  the  peritonaeum.  The  pro- 
trusion will  only  occur,  under  any  condition  of  wound,  when  the 
bladder  is  somewhat  distended,  for  an  empty  bladder  lies  behind 
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the  pubes  in  close  contact  with  the  anterior  bony  wall  of  the 
jDelvis.  Provided  there  be  no  injury  to  the  bladder,  the  simple 
protrusion,  unaccompanied  by  peritonseal  injury,  is  an  accident 
that  may  produce  very  little  subsequent  inconvenience,  even  if 
the  whole  of  the  external  wound  does  not  unite  immediately. 
If  a  wound  of  the  lower  portion  of  the  abdomen  be  complicated 
with  wounded  peritonseum,  and  a  punctured  bladder  permit  the 
escape  of  urine  into  the  sac  of  the  peritonaeum,  severe  peritonitis 
rapidly  follows  upon  the  injury,  and  death  soon  takes  place. 
The  further  consideration  of  lesions  of  the  bladder  wiU  be  found 
under  the  head  of  Injuries  op  the  Pelvis. 

Before  concluding  this  portion  of  the  subject,  it  may  be  men- 
tioned that  occasionally,  but  rarely,  subsequent  to  a  wound  of 
the  abdomen,  peritonitis  may  terminate  in  the  formation  of  an 
abscess,  confined  to  a  proportionately  small  space  in  the 
peritonseal  sac,  and  that  such  abscess  may  of  itself  open  exter- 
nally, or  require  the  aid  of  the  knife  to  allow  of  the  exit  of 
matter.  We  can  rarely  anticipate  a  favourable  result  in  such 
a  case;  for  we  should  generally  find  the  intestines  matted 
together  in  the  neighbourhood  of  the  abscess,  and  frequently  a 
fistulous  communication  established  between  the  abscess  and 
the  intestines  forming  a  portion  of  the  circumference  of  the  sac. 
In  such  cases  suppuration  and  diarrhoea  play  upon  a  system 
already  reduced  by  previous  illness,  and  the  patient  sooner  or 
later  sinks  under  the  exhausting  influences  of  the  local  mischief 
and  constitutional  disturbance. 

3.  Wounds  of  viscera  may  be  classed,  for  the  convenience  of 
consideration,  into,  firstly,  those  which  occur  in  protruded  por- 
tions ;  secondly,  those  which  occur  from  penetrating  wounds  of 
the  abdomen. 

In  the  examination  of  the  first-mentioned  variety,  we  have 
here  to  consider  the  nature  and  treatment  of  the  ivound  alone. 
All  that  relates  to  the  management  of  the  protruded  bowel  has 
already  been  fully  discussed,  and  requires  no  recapittdation. 

Wounds  of  the  intestine  may  vary  very  considerably  in  size 
as  well  as  in  ajjpearance,  according  to  the  shape  and  character 
of  the  instrument  by  which  the  lesion  is  occasioned ;  and  the 
treatment  must  be  regulated  very  much  according  to  the  extent 
of  the  wound. 

A  small  wound  of  the  howel,  whether  of  the  small  or  large 
intestine,  produced  by  some  pointed  instrument,  or  by  a  sharp 
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knife,  when  seen  immediately  after  tlie  injury,  would  present 
little  more  than  the  wound  in  the  peritonaeum,  for  the  deeper 
gap  would  almost  instantaneously  be  filled  with  mucous  mem- 
brane. The  faeces  are  not  observed  to  escape  through  so  small 
a  wound.  In  a  very  short  time  after  the  receipt  of  the  injury, 
the  entire  wound  would  be  found  plugged  with  mucous  membrane, 
and  the  latter  would  soon  project  above  the  level  of  the  surface 
of  the  peritonaeum,  become  everted  over  its  margin,  and  thus 
effectually  conceal  the  exact  limits  of  its  orifice.  A  pair  of 
forceps  applied  to  the  intestine  at  the  injured  part  will  enable 
the  surgeon  to  raise  up  this  portion,  and  pass  a  very  fine  ligature 
immediately  round  the  puncture,  so  as  to  include  it  entirely. 
The  ligature  should  then  be  tied  firmly,  and  the  ends  cut  off 
close  to  the  knot.  The  bowel  should  be  returned  as  directed. 
.  Some  surgeons  have  considered  it  unnecessary,  and  not  even 
desirable,  to  apply  a  ligature  round  a  small  punctured  wound  of 
intestine.  They  have  argued  that  the  mucous  membrane  so 
entirely  blocks  up  the  orifice  in  such  a  wound  that  escape  of  the 
contents  does  not  occur,  and  that  the  application  of  the  ligature 
is  only  apt  to  aggravate  the  tendency  to  peritonitis.  But  it 
must  be  evident  that  the  application  of  a  ligatiire  to  a  wound, 
however  small,  of  the  intestine  will  entirely  prevent  the  escape 
of  any  faeculent  fluid  into  the  peritonaeum,  and  thus  will  con- 
stitute one  great  measure  of  safety  in  treatment ;  nor  is  it  at  all 
I  evident  that  the  presence  of  the  ligature  is  prejudicial.  The 
j  adoption  of  such  practice  has  been  successful  in  very  many 
instances. 

'       Mr.  Travers,  in  his  work  on  Injuriet  of  the  Intestines,  has 
recorded  several  experiments  on  animals,  the  results  of  which 
tend  to  prove  that  a  wound  of  the  peritonaeum,  complicated  with 
a  wound  of  the  intestine,  is  generally  fatal  from  the  effects  of 
i    peritonitis.    All  the  experiments  by  Mr.  Travers,  Dr.  Gross,  and 
f  others,  lead  to  this  conclusion,  that,  upon  the  infliction  of  a 
wound  of  the  intestine,  some  escape  of  faeculent  fluid,  though 
perhaps  a  very  small  quantity,  takes  place,  and  is  the  chief 
[     cause  of  the  subsequent  peritonitis.    The  escape  of  the  very 
I     smallest  quantity  of  such  a  fluid  appears  sufiicient  to  produce 
I     violent  peritonitis;   and  it  appears,  therefore,  more  just  to 
I     ascribe  the  peritonitis  following  a  wound  of  the  abdomen,  com- 
plicated with  a  wound  of  the  intestine,  to  some  escape  from  the 
1    latter  rather  than  attribute  the  mischief  to  the  wound  of  the 
peritonaeum. 
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A  simple  wound  of  the  peritongeum  without  a  correspond- 
ing opening  in  the  intestine  is  a  far  less  serious  injury  in  its 
consequences  than  may  generally  be  supposed.  Surgeons  ex- 
perienced in  operations  for  strangulated  hernia  are  quite 
familiar  with  the  following  facts  :  that  patients  operated  on  early 
in  the  period  of  strangulation,  in  a  very  large  proportion  of  cases 
recover  with  singularly  little  inconvenience,  and  with  remark- 
ably slight  symptoms  ;  but  that  the  fatality  attending  operations 
for  strangulated  hernia  is  almost  entirely  to  be  attributed  to 
mischief  occasioned  to  the  intestine  by  delay,  or  by  unnecessary 
force  applied  to  the  hernia  in  prolonged,  sometimes  violent, 
attemj)ts  at  reduction  previous  to  operation.  The  simple  wound 
of  the  peritonaeum  is  generally  considered  as  by  far  the  most 
unimportant  condition  in  the  treatment  of  a  case  of  strangu- 
lated hernia. 

A  case  of  femoral  aneurism,  under  the  care  of  the  late  Mr.  Keate,  in  St. 
George's  Hospital,  was  treated  by  ligature  of  the  external  iliac  artery.  The 
peritonasuni  was  accidentally  wounded  in  the  operation,  to  the  extent  of  about 
an  inch.  The  patient  died  a  few  days  after  the  operation,  from  causes  uncon- 
nected with  this  wound.  On  examination,  the  wound  of  the  peritonaeum  was 
found  perfectly  united ;  there  was  not  the  slightest  evidence  of  peritonitis,  or 
any  effusion  of  fluid  within  the  cavity  of  the  peritonaeum. 

A  simple  wound  of  the  peritonseum  need  not,  therefore,  be 
considered  as  necessarily  productive  of  fatal  peritonitis. 

The  management  of  a  large  wound  in  a  protruded  portion  of 
intestine  is  quite  a  different  matter  from  that  of  a  small  wound, 
and  the  treatment  should  also  be  regulated  somewhat  by  the 
manner  in  which  the  intestine  is  wounded ;  viz.  whether  it 
be  cut  more  or  less  across,  or  whether  it  be  entirely  divided. 
'  Before  adverting  to  the  consequences  of  wounds  inflicted 
on  the  exposed  intestine,'  observes  Mr.  Travers,  '  it  will  be 
necessary  to  describe  certain  appearances,  which  the  wounds 
exhibit,  depending  upon  the  action  of  the  bowel.  If  a  gut 
be  punctured,  the  elasticity  of  the  peritona3um  and  the  con- 
traction of  the  muscular  fibres  open  the  wound,  and  the  villous 
or  mucous  coat  forms  a  sort  of  hernial  protrusion,  and  obliterates 
the  aperture.  If  an  incised  wound  be  made,  the  edges  are 
drawn  asunder  and  reverted,  so  that  the  mucous  coat  is  elevated 
in  the  form  of  a  fleshy  lip.  If  the  section  be  transverse,  the  lip 
is  broad  and  bulbous,  and  acquires  tumefaction  and  redness 
from  the  contraction  of  the  circular  fibres  behind  it,  which 
produces  relatively  to  the  everted  portion  the  appearance  of  a 
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cervix.  If  the  incision  is  according  to  th.e  length  of  the  cylinder 
the  lip  is  narrow,  and  the  contraction  of  the  adjacent  longi- 
tudinal, resisting  that  of  the  circular  fibres,  gives  the  orifice  an 
oval  form.'*  We  have  no  choice  of  treatment  when  called  to  a 
case  of  a  large  wound  of  the  intestine ; — we  should  close  that 
wound  by  suture,  and  return  the  bowel  into  the  abdomen  as 
quickly  as  possible.  Some  little  fancy  may  be  exercised  in  the 
choice  of  suture  ;  but  that  is  a  minor  consideration.  '  I  am  not 
aware,'  says  Mr.  Travers, '  that  any  formal  directions  are  required 
for  the  operation  of  sewing  up  a  wound  of  the  intestine.  Let  a 
small  round  sewing-needle,  armed  with  a  silk  thread,  be  passed 

I    near  to  the  lines  formed  at  the  bases  of  the  everted  lips.  The 

'  thread  is  to  be  carried,  at  short  regular  distances,  through  the 
whole  extent  of  the  wound ;  the  operator  being  mindful  that  an 

1  equal  portion  of  the  edges  is  included  in  each  stitch.  When  the 
suture  is  finished  let  the  thread  be  securely  fastened,  and  cut 
close  to  the  knot.'f    The  main  object  in  view,  in  the  apj)lication 

I  of  the  sutures,  is  the  most  perfect  adaptation  of  the  edges  of 
the  wounded  intestine,  so  that  extravasation  of  its  contents  be 
effectually  prevented.  The  intestine  is  to  be  returned  to  its 
natural  bed,  without  any  measures  being  adopted  to  ret3,in  the 
wounded  portion  near  the  external  wound.  No  ligature  should 
he  used  for  such  a  purpose.  The  treatment  of  the  internal  wound 
is  thus  independent  and  quite  distinct  from  that  of  the  external 
one.    The  latter,  on  the  replacement  of  the  bowel,  is  to  be 

,   managed  as  if  no  other  injury  had  occurred. 

I  When  the  entire  cylinder  of  the  bowel  is  divided,  the  case 
is  far  more  serious.  A  vast  number  of  experiments  have  been 
made  to  establish  some  definite  rule  in  the  treatment  of  such 

I 

extensive  injuries :  any  relation  of  these  experiments  would 
occupy  too  much  of  our  space  without  any  beneficial  return ; 
and  it  is  therefore  necessary  merely  to  confine  our  remarks  to 
1  the  most  practical  observations  that  bea.r  upon  this  subject, 
j  Mr.  Travers  states  that  the  retraction  ensuing  upon  direct 
I  division  of  the  intestine  '  renders  this  injury  irreparable.'  But 
i  there  are  on  record  some  few  cases  of  complete  division  of  the 
bowel  in  which  recovery  is  stated  to  have  taken  place.    The  con- 
dition of  the  extremities  of  the  divided  portion,  will,  in  some 


*  Travers  On  Injuries  of  Intedines,  p.  85. 

t  Mr.  Travers  has  proved,  by  experiment,  that  '  the  ahaolufe  contact  of  the 
everted  surfaces  '  is  requisite  to  avoid  the  risk  of  abdominal  tfl'usiou. 
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measure,  resemble  the  margins  of  a  small  wound  in  tlie  intestine, 
viz.  the  mucous  membrane  will  protrude  from  the  open  ex- 
tremities and  fold  over  the  peritonseal  surface  ;  so  that,  when 
the  divided  portions  are  brought  together,  the  two  opposed 
surfaces  will  consist  of  two  surfaces  of  mucous  membrane 
touchinof  each  other.  This  latter  fact  has  originated  numerous 
theories  respecting  the  treatment  of  these  injuries,  and  has  led 
to  the  performance  of  innumerable  experiments  on  animals, 
with  a  view  to  ascertain  the  most  effectual  means  by  which  this 
supposed  difficulty  might  be  overcome  :  viz.  that  two  mucous 
siu-faces  in  contact  with  each  other  could  not  unite.  The 
results  of  these  experiments  have  been  that  some  surgeons 
have  recommended  sutures  to  be  applied  in  such  a  manner  that 
the  mucous  surfaces  should  be  turned  in,  and  the  serous  sur- 
faces alone  brought  into  contact.  Others  have  invaginated  the 
upper  into  the  lower  portion  of  the  divided  bowel ;  and  various 
other  devices  have  been  advocated  to  ensure  contact  and  union. 
But  the  main  fact  has,  in  most  of  these  speculations,  been 
entirely  lost  sight  of :  viz.  that  if  the  margins  of  each  end  of 
the  divided  bowel  are  but  accurately  adjusted  to  each  other,  and 
maintained  in  perfect  apposition  by  sutures  (whether  the  mucous 
or  serous  surfaces  be  made  to  touch),  the  divided  portions  are 
united  at  first,  not  by  any  act  of  union  between  the  surfaces  in 
contact,  but  by  the  effusion  of  fibrine  around  the  once  separated 
but  now  approximated  and  contiguous  extremities  ;  and  thus  does 
this  fibrine  not  only  maintain  their  conjunction,  but  it  also,  by 
adhesions,  fixes  the  injured  portion  of  the  bowel  to  the  adjacent 
surfaces  of  peritonseum,  either  visceral  or  parietal.  When  the 
surgeon  finds  that  a  wound  of  the  bowel  amounts  to  entu'e 
division  of  the  gut,  he  may  at  once  fix  the  divided  portions  in 
contact  with  each  other  with  silk  sutures,  and  then  return  the 
intestine  into  the  abdomen.  Or  else  he  should  lose  no  time  in 
securing  the  edges  of  the  wound  of  the  intestine  to  the  margin 
of  the  external  one,  so  as  to  facilitate  the  formation  of  adhesions 
between  the  adjacent  surfaces  of  both,  and  to  prevent  the  possi- 
bility of  any  fjECulent  contents  escaping  into  the  peritonajal 
cavity.  In  complete  division  of  the  bowel,  such  treatment  is  to 
be  preferred.  Its  effect  is  necessarily  the  establishment  of  an 
artificial  anus  in  the  first  instance.*  The  following  points 
should  guide  us  in  the  choice  between  these  two  methods  of 


*  The  treatment  of  artificial  anus  forms  a  separate  section. 
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dealing  with  an  entire  division  of  the  intestine  :  that,  if  the 
division  be  caused  by  a  clean  sharp  instrument,  the  extremities 
may  be  brought  entirely  together  with  sutures ;  but  if  the 
separation  be  the  result  of  an  irregular  lacerated  wound,  as 
from  gun-shot,  &c.,  then  we  should  not  hesitate  to  fix  the 
edges  to  the  external  wound,  and  risk  the  chance  of  an  artificial 
anus. 

If  the  divided  extremities  be  brought  together  by  sutures, 
and  replaced  in  the  abdomen,  the  injured  portion  of  bowel  need 
not  be  retained  by  ligature  at  the  external  wound,  for,  as  a 
general  rule,  the  one  has  been  found  to  remain  in  contact  with 
j  the  other ;  and  when  perfect  occlusion  of  the  cut  surfaces  has 
not  occurred,  but  some  escape  of  the  contents  of  the  bowel 
taken  place,  that  effusion  has  passed  through  the  external 
wound ;  the  adhesions  within  have  prevented  internal  extrava- 
sation. 

Let  us  now  consider  by  what  steps  reparation  occurs  in  a 
wound  of  the  intestine,  subsequent  to  the  application  of  ligature 
or  sutures.  The  results  of  all  recorded  experiments  prove  this  : 
that  there  rapidly  takes  place  an  effusion  of  fibrine  on  the  sur- 
face of  the  peritonaeum  around  the  wound.    This  effused  fibrine 

'  soon  agglutinates  the  wounded  portion  of  intestine  to  the  adja- 

I  cent  surface  of  peritonaeum,  and  thus  covers  in  the  suture,  and 
shuts  it  out  from  the  general  cavity  of  the  peritonaeum.  The 

I  ligature  or  suture  applied  to  the  wound  in  the  mean  time  has 
commenced  to  destroy  the  small  portion  of  bowel  which  is  sur- 
rounded by  the  silk — that  portion  of  the  gut  is  either  killed  by 
the  ligature,  or  all  the  coats  ulcerate  through,  in  consequence  of 
the  action  of  the  suture.  The  death  of  the  part  in  the  first,  or 
the  ulceration  of  the  part  in  the  second  instance,  are  processes 
which  travel  from  without  towards  the  interior  of  the  bowel. 

!  Exteriorly,  either  process  is  limited  by  the  effused  lymph.  Inter- 
nally, there  is  nothing  to  stay  either  one  or  the  other.  Either 
is  continued  until  death  of  the  part,  or  the  act  of  destruction 
(ulceration)  is  completed.  The  mucous  lining  of  the  intestine 
is  included  with  the  other  coats  in  the  grasp  of  the  silk  ligature 
or  suture  ;  and  when  the  last  remaining  portion  of  the  wall  has 
been  cut  through  by  the  action  of  one  or  the  other,  the  knotted 

:    silk  drops  into  the  bowel  and  passes  away  with  its  contents. 

Thus  much,  therefore,  is  evident :  first,  tliat,  soon  after  the 

I    application  of  a  ligature  or  suture  to  any  portion  of  intestine, 

i    fibrine  is  effused  on  its  surface,  and  the  ligature  becomes  thus 

X  X  2 
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shut  out  from  tlie  peritonseal  sac ;  secondly,  the  ligature  equally 
soon  commences  to  destroy  that  portion  of  bowel  which  is  sur- 
rounded by  the  silk ;  thirdly,  that,  as  the  mucous  membrane 
(forming  one  of  the  layers  of  that  portion)  dies,  or  ulcerates,  it 
opens  inwards  a  path  of  escape  for  the  ligature,  which  is  only 
complete  when  each  coat  of  the  bit  of  intestine  is  entirely  cut 
through ;  and,  fourthly,  that  this  path  opens  into  the  bowel, 
not  from  it. 

Mr.  Travers  tied  a  ligature  round  the  duodeniun  of  a  dog,  so 
as  completely  to  obstruct  the  intestine.  This  was  returned  into 
the  abdomen,  and  the  wound  closed.  On  the  fifth  day,  the  dog 
passed  a  copious  stool ;  and  he  recovered  entirely  from  all  effects 
of  the  ligature.  He  was  killed  on  the  fifteenth  day.  The  wound 
of  the  duodenum,  produced  by  the  ligature,  was  entirely  closed. 
Omentum  was  adherent  to  the  surface  at  the  part  to  which  the 
Hgature  had  been  applied.  The  gut,  when  laid  open,  was 
marked  by  a  transverse  fissure  at  the  seat  of  ligature.  The 
ligature  had  passed  away  entirely.*  The  wound  is  thus  closed; 
the  ligature  has  escaped ;  and  the  injured  portion  of  bowel  is 
adherent  to  the  abdominal  wall,  or  some  adjacent  viscera.  What 
has  become  of  the  everted  edges  of  the  mucous  membrane  ?  Are 
the  surfaces  united,  face  to  face,  or  so  inverted  as  to  allow  the 
wounded  intestine  to  unite  at  its  edges  ?  Mr.  Travers  was  evi- 
dently not  satisfied  on  this  point.  He  observes,  '  The  opposed 
villous  surfaces,  so  far  as  my  observation  goes,  neither 
adhere  nor  become  consolidated  by  granulation ;  so  that  the 
interstice  marking  the  division,  internally,  is  probably  never 
obliterated.' 

Observation  of  wounds  in  mucous  membranes  of  other  parts 
does  not  allow  the  author  to  agree  with  these  remarks ;  nor  does 
Mr.  Travers  appear  to  have  had  positive  evidence  to  enable  him 
to  decide  unhesitatingly  that  such  union  could  not,  or  did  not, 
occur.  Drs.  Gross  and  Peterquin  arrived  at  the  conclusion  that 
union  does  occur  between  the  edges  of  the  divided  mucous 
membrane,  and  that  the  former  position  of  the  gap,  after  a  time, 
is  only  indicated  by  a  line  of  cicatrix. 

The  treatment  subsequent  to  the  replacement  of  the  injured 
intestine  should  be  similar  to  that  sketched  out  in  our  observa- 
tions on  wounds  of  the  abdomen.  Punctures  or  wounds  of  the 
intestine  must  always  be  considered  as  very  dangerous  in  their 


•  Travers  Ou  Injuries  of  Intestines,  p.  'J9. 
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character,  and  are  very  frequently  fatal  in  their  result ;  and  an 
entire  division  of  the  bowel  is  generally  fatal. 

Wounds  of  the  stomach,  with  protrusion,  are  much  more  rare 
than  wounds  of  the  intestines.  The  treatment  of  wounds  of  the 
stomach  should  be  guided  by  principles  similar  to  those  which 
apply  to  wounds  of  intestines  :  though,  if  the  wound  be  large, 
it  would  be  best  to  secure  its  edges  to  the  external  one,  rather 
than  apply  sutures  and  simply  return  the  protruded  portion  into 
the  abdomen.  A  large  wound  so  treated  would,  for  a  time  at 
least,  be  followed  by  gastric  fistula. 

Wounds  of  the  viscera  which  occur  in  penetrating  wounds 
through  the  abdominal  wall,  may  be  said  to  be  decidedly  more 
formidable  than  those  just  considered. 

Pimctured  wounds  of  the  stomach  or  intestines,  if  small,  are 
not  necessarily  followed  by  effusion.  If  the  stomach  be  empty, 
in  a,U  probability  effusion  will  not  take  place.  Inflammation 
rapidly  causes  the  aperture  to  adhere  to  some  adjacent  surface 
of  peritonseum,  and  thus  occludes  the  opening  on  the  peritoneal 
surface.  If  the  stomach  be  full,  extravasation  of  its  contents 
into  the  cavity  of  the  peritonaeum  is  apt  to  occur ;  but  this  com- 
plication need  not  necessarily  take  place,  for  vomiting  rapidly 
supervenes  upon  wounds  of  the  stomach,  and  soon  empties  it  of 
its  contents ;  blood  would  be  mixed  with  the  fluid  thrown  up, 
or  large  quantities  of  blood  alone  vomited.  With  escape  of  the 
contents  into  the  peritonaeum,  there  would  follow  all  the  most 
severe  symptoms  described  in  eases  of  rupture  of  the  stomach. 
If  the  wound  be  across  the  lesser  or  greater  curvature,  very 
abundant  haemorrhage  will  be  present,  either  into  the  stomach, 
or  into  the  peritonteal  sac.  The  danger  in  a  wound  of  the 
stomach  is  greatly  lessened  when  its  contents  are  observed  to 
escape  externally;  and  though,  in  such  cases,  life  hangs  by  a 
thread,  instances  have  occurred  of  such  wounds  terminating 
in  gastric  fistulee,  from  union  of  the  margins  of  the  internal 
with  the  external  opening ;  so  that  the  patient  survived  the 
accident. 

Dr.  Marcet  has  several  times  succeeded  in  establishing  gastric 
fistulse,  by  opening  the  abdomen  of  dogs,  and  drawing  the  sur- 
face of  the  stomach  to  the  wound,  and  there  fixing  the  coats 
with  sutures ;  an  opening  then  made  into  the  stomach  allowed 
a  silver  tube  to  be  introduced  and  made  fast  in  the  opening. 
The  care  with  which  the  operation  is  performed  in  a  great 
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measure  influences  the  recovery  of  the  animal ;  it  is  requisite 
not  to  disturb  the  parts  much,  and  not  to  a  llow  the  escape  of  the 
least  portion  of  the  contents  of  the  stomach  into  the  peritonaeum, 
otherwise  the  animal  dies.  Dr.  Marcefc  states,  that  it  requires 
a  strong,  hardy  animal  to  recover  from  this  operation ;  and 
generally,  when  recovery  has  taken  place,  the  animal  does  not 
appear  to  be  worse  for  the  fistula  :  escape  of  the  gastric  fluid  is 
controlled  by  a  cork  inserted  into  the  silver  tube.  The  latter  is 
fastened  into  the  wound,  most  effectually,  by  an  ingenious 
method  adopted  by  Dr.  Marcet.  Two  dogs,  in  each  of  whose 
stomachs  a  fistula  had  been  formed,  survived  more  than  twelve 
months,  and  appeared  healthy  and  in  good  condition. 

It  will  always  be  difficult  to  determine  whether  the  stomach 
is  implicated  in  a  penetrating  wound,  unless  there  be  escape  of 
the  contents  through  the  external  wound,  or  there  be  blood 
vomited.  The  treatment,  therefore,  must  depend  on  the  symp- 
toms. No  interference  should  be  permitted  with  the  external 
wound,  if  the  contents  are  passing  through  it.  The  stomach 
should  be  kept  empty,  and  the  patient  nourished  entirely  by 
enemata  of  beef-tea  or  soup.  If  there  be  no  evidence  of  escape 
of  the  contents,  but  if  it  be  suspected  that  the  latter  have  passed 
into  the  peritonaeum,  as  evidenced  by  the  severity  of  pain 
and  other  symptoms,  no  treatment  is  available  to  save  life ; 
and,  in  such  a  case,  we  have  only  to  endeavour  to  mitigate 
suft'ering. 

Punctured  wounds  of  the  intestines  from  penetration  of  the 
abdominal  wall  by  a  sharp  instrument,  are  not  so  serious  as 
similar  wounds  of  the  stomach.  Such  small  wounds  do  not 
generally  permit  extravasation  of  the  contents,  as  the  opening 
is  soon  plugged  by  the  mucous  membrane.  But  larger  wounds 
are  much  more  fatal,  unless  the  internal  wound  be  in  apposition 
with  the  external  one,  so  that  the  contents  of  the  bowel  may 
escape  externally.  In  such  a  case,  the  wound  should  not  be 
interfered  with.  Artificial  anus  for  a  time  may  be  established, 
and  so  far  immediate  danger  is  lessened,  if  not  removed.  It  is 
impossible  to  determine  what  portion  of  bowel  may  have  been 
wounded  in  a  penetrating  wound  of  the  belly,  or  whether  several 
portions  are  not  implicated  in  the  injury.  The  external  wound 
is  no  guide  to  us  in  this  respect.  If  the  wound  of  the  intestine 
be  very  small,  there  may  occur  but  very  slight  symptoms  to  in- 
dicate its  existence  ;  but  if  large,  or  if  there  be  several  wounds, 
then  blood  will  probably  be  observed  in  the  motions ;  and  pain, 
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vomiting',  and  ottier  severe  symptoms,  will  soon  indicate  the 
alarming  character  of  the  local  damage.  As  a  rule,  wounds  of 
the  small  intestine  are  more  serious,  cceteris  par^b^ls,  thsm  wounds 
of  the  large.  In  a  wound  of  the  latter,  the  escape  of  the  contents 
externally  is  more  probable,  and  more  ready,  on  account  of  the 
movements  of  the  bowel  being  much  limited,  and  the  aperture 
consequently  more  fixed.  The  escape  of  fsecal  matter  into  the 
peritona3um  depends  much  on  the  state  of  the  bowel ;  even  with 
a  large  wound  in  an  empty  intestine,  Mr.  Travers  found  that 
extravasation  did  not  necessarily  occur  at  the  time  of  the  injury. 
With  regard  to  the  treatment  of  wounds  of  the  intestine  within 
the  abdomen,  whether  punctured,  or  incised,  or  lacerated  (gun- 
shot), we  need  say  little  more  than  that  great  attention  is  to  be 
paid  to  the  external  wound.  Any  hope  of  recovery  rests  in  the 
chances  that,  if  the  wound  of  the  intestine  be  small,  no  escape 
of  contents  wUl  have  occurred  :  or  if  the  wound  be  large,  that 
the  escape  will  be  external.  If  the  first  condition  be  suspected, 
we  need  only  simply  dress  the  external  wound.  If  the  second 
be  manifest,  the  external  wound  must  be  left  open, — it  is 
the  safety-valve  of  life  in  such  an  injury, — and  its  premature 
closure  might  most  unexpectedly  and  rapidly  cause  the  death  of 
the  patient. 

Wounds  of  the  liver,  spleen,  and  kidney  are  dangerous,  in 
proportion  to  the  amount  of  haemorrhage,  rather  than  from  other 
circumstances.  As  it  would  be  impossible  to  determine  the  fact 
of  injury  of  either  the  liver  or  spleen  in  a  punctured  wound, 
we  need  not  enter  further  into  the  question,  beyond  stating  thus 
much,  that,  if  hoemorrhage  be  not  fatal,  tliere  is  no  reason  the 
patient  should  not  recover.  Hsemorrhage  will  be  indicated  by 
collapse,  &c. 

Wounds  of  the  hidney  or  bladder  will  be  suspected  from  blood 
in  the  urine.  When  the  latter  viscus  is  injured,  as  a  rule,  the 
case  will  prove  fatal  if  urine  has  entered  the  sac  of  the  perito- 
nseum.    See  Injukies  of  the  Pelvis. 

In  concluding  his  remarks  on  this  portion  of  the  subject, 
which  embraces  the  consideration  of  wounds  of  the  viscera,  the 
effects  of  those  wounds,  and  their  treatment,  the  author  ventures 
to  hope  that  the  reader  will  derive  some  assistance  from  the 
following  general  summary — a  kind  of  index  of  results  at- 
tendant upon  these  injuries : 

1.  That  a  rupture  of  stomach  or  intestine,  without  external 
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wound,  is  a  fatal  lesion  ;  more  fatal  tlian  when  lesion  of  either 
viseus  occurs  with  external  wound. 

2.  That  when  rupture  of  liver  or  spleen  is  fatal,  death  is 
generally  the  result  of  haemorrhage.  Rupture  of  the  gall- 
bladder is  always  fatal. 

3.  That  when  rupture  of  the  kidney  proves  fatal,  death,  when 
occurring  early,  is  the  result  of  haemorrhage ;  when  occurring 
later,  is  the  result  of  extravasation  of  urine. 

4.  That  recovery  from  rupture  of  the  liver,  spleen,  or  kidney, 
is  not  improbable  nor  uncommon. 

5.  That  a  wound  of  the  peritonaeum,  without  bruise  or  lacera- 
tion of  tissues,  is  by  no  means  necessarily  fatal. 

6.  That  a  protrusion  of  intestine,  or  portion  of  other  viscera, 
if  the  protruded  part  be  not  bruised,  nor  long  exposed,  need 
not  necessarily  prove  fatal. 

7.  That  a  wound  of  protruded  intestine  or  stomach,  if  small, 
should  be  secured  by  ligature — if  large,  by  sutures ;  and  the 
protruded  viscus  returned  into  the  abdomen.  The  former 
lesion  may  terminate  in  recovery ;  '  but  wounds  amounting  to 
direct  division  of  the  canal  are  irreparable,'*  unless  artificial 
f),nus  be  established. 

8.  That  a  punctured  wound  of  viscera  is  more  dangerous 
than  a  wound  with  protrusion — less  dangerous  than  rupture 
without  external  wound ;  that  the  danger  is  in  proportion  to 
the  size  of  the  internal  wound ;  and  that  an  artificial  anus  offers 
the  best  prospect  of  recovery  when  the  wound  is  extensive. 

Fistula  of  the  Stomach. 

Hennen,  in  his  work  on  Military  Surgery,  observes,  that 
'  wounds  of  the  stomach  are  extremely  dangerous,  though  not 
mortal ; '  and  he  adds,  that,  according  to  M.  Percy's  observa- 
tions, only  four  or  five  out  of  twenty  recover.  We  have  already 
alluded  to  the  prospect  of  recovery  after  a  wound  of  the  stomach. 
Recovery  may,  in  the  first  instance,  occur  from  immediate 
blocking  up  of  the  internal  wound,  and  union  of  the  external 
one  by  first  intention ;  or  recovery  may  be  qualified  to  this 
extent,  that  the  two  wounds  become  soon  united  to  each  other 
by  their  margins,  but  leave  an  opening  through  the  walls  of  the 
stomach  and  the  external  parts.    An  escape  of  the  contents  of 


•  Travels,  p.  133. 
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the  stomacL.  takes  place  through  this  opening,  which  may 
continue  stationary  for  an  indefinite  time ;  such  an  opening 
constitutes  a  gastric  fistula — fistula  ventriculi  externa ;  and  we 
now  propose  to  consider  its  conditions  and  treatment. 

That  the  occurrence  of  a  gastric  fistula,  or  its  persistence,  is 
not  incompatible  with  life,  or  even  health,  is  a  fact  so  satisfac- 
torily authenticated,  that  it  requires  no  confirmation  on  our 
part  to  establish  it.  We  shall  have  to  refer  to  cases  which 
afford  ample  and  conclusive  evidence,  not  only  of  the  formation, 
but  the  duration  of  these  fistulfe  over  many  years.  A  fistula  of 
the  stomach  occurs  on  the  escape  of  its  contents  externally, 
through  a  lacerated  or  incised  or  punctured  wound,  after  the 
internal  and  external  wounds  have  become  blended  by  their 
margins  into  one  opening  ;  or  the  fistula  may  be  the  result  of 
ulceration  of  the  stomach,  followed  by  adhesion  of  the  opposed 
peritonseal  surfaces,  and  ultimate  perforation  of  the  abdominal 
wall ;  or  the  consequence  of  a  foreign  body  making  its  way 
through  the  visceral  and  abdominal  parietes ;  or  the  result  of 
abscess  ;  or  the  effect  of  malignant  ulceration. 

When  the  wound,  which  allows  the  escape  of  fluid  and  food 
from  the  stomach,  has  become  clean  and  healthy,  granulation 
slowly  produces  a  continuous  smooth  cicatrix  between  the  outer 
skin  and  inner  mucous  surface  of  the  stomach.  This  is,  how- 
ever, generally  rather  a  tedious  process,  the  cicatrisation  being 
frequently  interrupted  by  painful  excoriation  and  ulceration, 
caused  by  the  excessively  irritating  quality  of  the  fluids  con- 
stantly oozing  out.  But  for  a  time  the  opening  gradually  con- 
tracts. If  originally  small,  it  may  close  in  the  course  of  a  few 
weeks  ;  if  not  small,  it  will  probably  remain  open  many  months  ; 
— it  may  remain  fistulous  for  many  years. 

The  first  diflSculty  with  which  the  surgeon  most  probably 
will  have  to  contend,  will  be  the  escape  of  the  food ;  the 
second,  will  be  the  prolapse  of  the  mucous  membrane.  The 
escape  of  the  food  will  depend,  in  amount,  on  the  size  of  the 
opening ;  the  loss  may  be  so  great,  that  sustenance  becomes  a 
question  of  moment ;  and  then  recourse  must  be  had  to  nourish- 
ing enemata.  It  is  never  desirable  to  plug  the  fistula  to  pre- 
vent escape  of  food,  for  the  action  of  the  plug  is  invariably  to 
dilate  the  opening.  A  compress  over  the  opening  is  the  best 
application  for  the  purpose  of  moderating  the  escape;  and 
sometimes  this  treatment  will  succeed  almost  entirely  in  effect- 
ing the  desired  object. 


682 


INJUEIES  OF  THE  ABDOMEN. 


The  prolapse  of  the  mucous  membrane  will  depend  very  much 
on  the  size  of  the  opening,  as  also  somewhat  on  the  part  of  the 
stomach  implicated  in  the  fistula.  If  the  opening  be  in  the 
upper  portion  of  the  large  extremity,  the  prolapse  will  probably 
be  but  slight ;  whereas  if  the  opening  be  towards  the  lower 
part,  or  pyloric  extremity,  the  protrusion  will  be  more  trouble- 
some. However,  prolapse  of  the  mucous  membrane  does  not 
generally  offer  any  difficulty  in  treatment ;  it  is  usually  readily 
returned,  but  requires  slight  pressure  to  keep  it  from  escaping 
through  the  fistula. 

The  following  well-known  case  so  well  illustrates  the  points  above  alluded 
to,  that  we  cannot  help  introducing  it  shortly,  for  that  purpose.  Alexis  St.- 
Martin,  aged  eighteen,  was  wounded  by  a  musket  on  the  left  side,  when  about 
a  yard  from  the  muzzle.  The  shot  blew  off  the  integuments  and  muscles,  to 
the  size  of  the  hand,  fractured  and  carried  away  the  anterior  half  of  the  sixth 
rib,  fractured  the  fifth  rib,  lacerated  the  lower  part  of  the  left  lung  and  the 
diaphragm,  and  perforated  the  stomach.  On  the  sloughs  separating,  a  perfora- 
tion large  enough  to  admit  the  middle  finger  was  observed  in  the  stomach  (be- 
sides other  injuries,  which  do  not  bear  on  this  question).  For  seventeen  days 
enerything  stvalloived  jyassed  out  through  tlie  wound ;  and  the  patient  was  kept 
alive  chiefly  by  nourishing  injections.  At  every  dressing  of  the  wound,  the 
contents  of  the  stomach  flowed  out ;  its  coats  frequently  became  everted,  or 
protruded  so  far  as  to  equal  in  size  a  hen's  egg,  but  were  easily  retiu-ned. 
After  the  fourth  week  the  lad's  health  was  quite  restored.  For  some  months 
the  food  could  be  retained  only  by  wearing  a  compress  and  bandage  ;  then  a 
small  fold  or  doubling  of  the  villous  coat  began  to  appear,  which  gradually  iu- 
creased  till  it  filled  the  aperture  and  acted  as  a  valve,  while  it  admitted  of 
being  pushed  back  by  the  finger  from  without.  The  wound  was  inflicted  iu 
.June  1822,  and  St.-Martin  was  alive  in  March  1833.  The  orifice  of  the  wound 
was  then  in  the  same  state  as  in  1824,  being  about  two  inches  and  a  half  in 
circumference.  When  the  stomach  was  entirely  empty,  the  valve  was  gene- 
rally forced  out  through  the  orifice,  together  with  a  portion  of  the  mucous 
membrane  equal  in  bulk  to  a  hen's  egg.  After  he  had  slept  for  a  few  hours  on 
the  left  side,  the  protruded  portion  became  so  much  larger  as  to  spread  over 
the  neighbouring  integument  five  or  six  inches  in  circumference,  and  fairly 
exhibited  the  natural  rugte,  villous  membrane,  and  mucous  coat  lining  the 
gastric  cavity.* 

In  the  Med.-Chir.  Trans,  vol.  xli.,  a  case  is  related  by  Dr.  Murchison,  of  a 
woman  aged  thirty-four,  in  whom  a  fistula  was  occasioned  by  the  continued 
pressure  of  a  copper  coin  over  the  epigastric  region  ;  ulceration  was  set  up ; 
and  the  pressure,  constantly  applied  to  the  surface  of  the  ulcer,  at  last  efi"ected 
a  communication  from  without  into  the  cavity  of  the  stomach.  Dr.  Murchison 
has  added  to  the  particulars  of  this  case  a  short  table  of  cases  of  gastric  fistulie, 
many  of  them  the  result  of  disease  commencing  from  within. 


*  For  the  further  interesting  particulars  of  this  case,  we  must  refer  our 
readers  to  Dr.  Beaumont's  Experiments  and  Observations  on  the  Gastric  Juice, 
and  the  Physiology  of  Uiyestion. 
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The  treatment  of  a  gastric  fistula  should,  in  the  early  days  of 
its  occurrence,  be  most  simple.  The  parts  should  be  kept  scru- 
pulously clean,  and  the  compress  and  bandage  and  other 
dressings  frequently  changed  ;  lint,  moistened  with  tepid  water, 
is  the  simplest  and  most  cleanly  dressing,  and  should  be  used 
as  soon  as  the  wound  has  commenced  to  granulate  ;  and  as  long 
as  there  is  any  tendency  to  contraction  nature  should  be  per- 
mitted to  pursue  her  course  unmolested.  Frequently,  such 
fistulse  will  close  without  our  interference. 

When  all  further  prospect  of  closure  is  at  an  end,  when  con- 
traction of  the  orifice  of  the  fistula  appears  to  have  been  carried 
to  the  utmost,  and  the  fistula  indicates  that,  without  some 
surgical  assistance,  it  may  remain  patulous  for  the  period  of 
the  patient's  life,  then  it  becomes  the  duty  of  the  sui-geon  to 
endeavour  to  assist  in  the  closure  of  the  orifice  ;  otherwise  the 
fistula  will  last  for  years.  Eicherand  mentions  one  extending 
over  a  period  of  nine  years.  In  Haller's  Dissertations  two  cases 
are  recorded,  one  by  EtmuUer,  in  which  the  fistula  continued 
open  for  ten  years ;  another  by  Wenker,  in  which  it  remained 
patulous  for  twenty-seven  years.  Under  such  prospects  the 
presence  of  a  gastric  fistula  becomes  a  grave  evil,  and  all 
practicable  efforts  should  be  made  to  relieve  the  patient.  The 
prospect  of  closure  held  out  by  a  plastic  operation  is  such,  that 
we  may  attempt  by  repeated  operations  to  close  the  orifice, 
even  should  the  first  prove  imsuccessful.  Dr.  Middeldorpfi'  * 
has  related  a  case,  in  which  he  lately  succeeded  in  almost 
entirely  closing  a  gastric  fistula  (apparently  the  result  of  some 
ulcerative  process  in  the  stomach),  which  had  existed  some  five 
years.  A  flap  of  skin  was  brought  up  from  the  lower  extremity 
of  the  opening,  and  fixed  to  its  edges  by  sutures.  The  whole 
of  the  surfaces  united,  with  the  exception  of  a  point  the  size  of 
half  a  pin's  head.  As  this  fistula  happened  to  be  situated  be- 
tween the  cartilages  of  the  sixth  and  seventh  ribs  on  the  left 
side,  it  was  in  an  unfavourable  position  for  contraction,  and  in 
an  equally  unfavourable  part  for  the  success  of  any  attempts 
made  to  close  it.  The  almost  complete  success  of  Dr.  Middel- 
dorpff  is  very  encouraging,  under  the  circumstances  of  the  case 
he  has  related ;  and  should  lead  us  to  anticipate  complete  relief 
from  a  similar  operation,  were  the  fistula  situated  below  the 


*  Brit,  and  For.  Med.-Chir.  Rev.  Oct.  18G0,  p.  545,  from  the  Wiener  Wuchcn- 
schrift,  Nos.  3-6. 
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cartilages  of  the  ribs,  and  in  a  situation  in  wliich  tlie  tissues 
yield  more  readily.  Sometimes  one  or  two  sinuses  burrow 
round  an  abdominal  fistula ;  should  such  exist  they  should  be 
laid  open  before  the  attempt  is  made  to  close  the  principal 
artificial  aperture. 

FistulcB  of  the  gall-bladder  may  be  the  result  of  abscess  caused 
by  the  presence  of  a  gall-stone.  Such  cases  are  very  rare,  nor 
do  they  require  much  more  than  a  passing  notice.  Before  such 
a  fistula  can  form,  the  patient  must  have  had  pretty  marked 
evidence  of  previous  mischief  in  the  neighbourhood  of  the  liver 
and  gall-bladder,  with  constitutional  disturbance  of  no  slight 
character.  The  treatment,  as  far  as  the  surgeon  is  concerned, 
should  be,  to  give  exit  to  matter  as  soon  as  local  evidence  of  its 
collection  is  in  any  degree  marked,  or  its  existence  suspected. 
Should  a  gall-stone  be  lodged  in  the  abscess,  or  present  at  the 
opening,  some  degree  of  caution  is  necessary  in  interfering  with 
it ;  but  the  sooner  it  can  be  removed  without  risk,  the  earlier 
will  be  the  relief  afforded  to  the  patient,  and  the  sooner  will 
the  parts  commence  to  recover.  There  may  remain  a  fistida 
with  bile  escaping  from  it  for  some  time,  but  unless  there  be 
some  marked  reason  for  surgical  interference,  it  were  better  to 
leave  the  parts  to  contract  of  themselves. 

Artificial  Anus. 

Artificial  anus  '  generally  results  from  loss  of  substance 
consequent  on  mortification  of  the  bowel  in  strangiilated  hernia, 
but  may  be  the  consequence  of  penetrating  wounds,  or  of 
ulceration  of  the  canal  from  internal  or  external  causes.'  * 
Whether  artificial  anus  be  the  result  of  accident  or  disease  or 
operation,  the  conditions  which  the  opening  may  assume,  or 
the  treatment  to  be  adopted  for  its  relief,  in  either  case  cannot 
vary  to  any  great  extent.  We  therefore  propose  to  consider 
the  evil  under  both  aspects. 

As  in  lesions  of  the  stomach,  so  in  fistulous  apertures  of  the  ■ 
intestine,  there  may  be  a  small  or  large  permanent  opening, 
established  by  the  union  of  the  sides  of  the  internal  wound 
with  the  circumference  of  the  wound  m  the  abdominal  parietes. 
But  the  size  of  the  fistulous  orifice,  through  which  escape  of 


*  Lawrence  On  Hernia)  p.  379. 
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fseculent  fluid  takes  place,  will  depend  entirely  on  tlie  amount 
of  destruction  of  the  intestinal  wall,  not  at  all  on  the  original 
size  of  the  external  wound.  In  proportion  to  the  loss  of  the 
former,  there  wiU  be  experienced  a  difl&cultj  in  closing  the 
latter,  and  in  proportion  to  the  distance  of  the  common  orifice 
from  the  pjlorus  will  the  chance  of  immediately  saving  or  of 
prolonging  life  be  increased.  For  the  purpose  of  considering 
the  general  features  of  an  artificial  anus  in  its  early  condition, 
we  will  assume  that,  whether  the  fistula  be  the  result  of  wound, 
or  mortified  bowel,  or  other  cause,  the  orifice  in  the  bowel  has 
become  fixed  to  the  margins  of  the  external  aperture ;  that  all 
sloughs  caused  by  injury  or  disease  have  become  separated ; 
and  that  there  is,  at  the  opening,  a  continuous  surface  from  the 
integument  without  to  the  bowel  within.  What  characteristics 
may  we  expect  to  find  about  such  an  opening  ?  Usually  the 
aperture  will  be  more  or  less  round,  but  it  may  be  oblong  and 
irregular.  The  smaller  it  is,  as  a  rule,  the  more  circular  will 
be  its  shape.  The  margin  will  seldom  present  a  smooth  or 
healed  condition,  but  will  often  be  somewhat  puckered,  and 
more  often  excoriated  and  bleeding.  The  skin  surrounding 
the  aperture  will  generally  be  much  irritated,  sometimes  quite 
sore,  and  often  very  sensitive  or  exquisitely  painful ;  all  which 
is  the  result  of  the  irritating  matters  escaping  from  the  gut 
and  running  over  the  integuments  round  the  fistula.  As  the 
orifice  of  the  fistula  contracts,  the  surrounding  skin  is  thrown 
into  slight  ridges ;  the  furrows  between  which  become  some- 
times deeply  ulcerated.  The  condition  of  the  orifice  itself  will 
depend  much  on  the  size  of  the  opening ;  if  small,  the  mucous 
membrane  will  generally  be  observed  at  the  bottom  of  the  orifice, 
and  a  constant  oozing  of  fseculent  matter  and  intestinal  mucus 
will  persist  as  long  as  the  orifice  remains. 

If  the  orifice  is  large,  some  amount  of  prolapse  will  constantly 
occur  through  the  fistula ;  but  when  the  intestine  retains  its 
proper  position  within  the  abdomen,  from  the  posterior  wall  of 
the  fistula  will  be  observed  a  fold  of  membrane — its  thin  edge 
projecting  towards  the  outlet.  If  the  destruction  of  the  bowel 
has  been  extensive  ;  for  instance,  if  the  bowel  has  been  divided, 
and  the  divided  extremities  have  become  attached  to  the  ex- 
ternal wound ;  or  if  three-fourths  of  the  wall  of  the  intestine 
has  been  lost  by  slough,  or  shot  away,  and  artificial  anus  has 
been  formed,  then  we  shaU  be  able  to  observe  distinctly  the 
upper  and  lower  orifices  of  the  bowel,  and  between  them  the 
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fold  of  nmcous  membrane  will  be  seen  projecting  almost  to  the 
level  of  the  external  outlet ;  in  fact,  so  as  to  form  a  distinct 
and  prominent  partition  which  extends  from  behind  forwards, 
between  tbe  openings  of  the  upper  and  lower  portions  of  the 
gut.  In  proportion  to  the  projection  of  this  fold  into  the 
wound,  so  is  the  obstruction  to  the  passage  of  the  contents 
from  one  opening  to  the  other.  The  fold  may  even,  and  often 
does,  project  sufficiently  to  lap  over  the  lower  opening,  and  then 
will  conduct  the  whole  of  the  contents  of  the  upper  division  of 
the  bowel  directly  outwards  through  the  artificial  anus.  The 
fold,  to  which  we  have  now  drawn  attention,  constitutes  an 
important  feature  in  the  ultimate  condition  and  in  the  treat- 
ment of  artificial  anus  ;  to  this  fact  we  shall  refer  presently. 

Such,  then,  are  the  general  external  characteristics  of  arti- 
ficial anus.  We  bave  now  to  examine  the  conditions,  withia 
the  abdomen,  of  the  portion  of  bowel  implicated  in  the  opening. 
If  we  trace  a  convolution  of  the  upper  portion  of  the  intestine 
towards  sucb  an  aperture,  on  approaching  the  latter,  the  bowel 
will  be  observed,  within  the  last  few  inches,  to  form  an  angle 
more  or  less  acute  with  the  portion  of  intestine  which  forms 
the  commencement  of  the  lower  division.  According  to  the 
amount  of  destruction  of  the  bowel,  and  the  prominence  of  the 
fold  of  mucous  membrane  within  the  wound,  will  be  the  acute- 
ness  of  the  internal  angle ;  and  if  the  angle  be  very  acute,  in 
consequence  of  extensive  destruction,  the  portions  of  bowel 
forming  the  angle  will  lie  more  or  less  side  by  side,  or  some- 
times across  each  other,  as  they  approach  the  fistula.  The 
serous  surfaces  of  these  opposed  portions  are  not  generally 
adherent  to  each  other.  Intestinal  convolutions  may  dip  down 
between  them,  and  even  push  forwards  a  serous  sac  into  the 
artificial  opening.  This  is  an  important  fact, — viz.  that  the 
mass  of  intestine  within  the  abdomen  is  only  protected  ex- 
ternally, at  the  artificial  opening,  by  the  thickness  of  the  wall 
of  the  adherent  bowel.  The  serous  surface  of  the  intestine, 
where  the  latter  is  adherent  to  the  abdominal  wall,  is  continu- 
ous with  the  parietal  peritonaeum  all  round  the  false  opening ; 
for  the  two  serous  surfaces,  parietal  and  visceral,  have  become 
adherent  to  each  other,  either  previous  to  the  sloughing  of  the 
bowel  in  a  hernia,  or  subsequent  to  the  wound  of  the  intestine 
in  an  injury.  The  adhesions,  which  unite  the  intestinal  to  the 
external  orifice,  occur  first  on  the  peritonseal  face  of  each  open- 
ing, and  are  at  first  slight,  but  subsequently  become  more  firm 
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as  they  become  vitalised.  But  the  extent  of  such  adhesions  is 
never  broad,  nor  capable  of  offering  much  resistance  to  the 
pressure  of  the  viscera  vrithin.  Sir  W.  Lawrence  justly  ob- 
serves, '  The  abdominal  cavity  is  protected  at  the  margin  of  the 
opening  by  a  feeble  barrier  ;  the  extent  of  the  adhesions  being 
only  from  half  a  line  to  a  line,  sometimes,  but  rarely,  reaching 
to  half  an  inch.'  *  As  the  membrane  covering  the  bowel  at- 
tached to  the  orifice  is  thus  continuous  with  the  parietal 
peritonspum  within,  so  the  membrane  lining  the  bowel  is  con- 
tinuous with  the  cuticle  which  suiTOunds  the  artificial  anus 
without. 

Such,  then,  are  the  general  and  early  conditions  usually 
found  in  a  case  of  artificial  anus ;  certain  variations  may  be 
met  with,  dependent  on  locality.  In  an  artificial  anus,  the 
result  of  an  accidental  wound  of  the  large  intestine,  or  the 
consequence  of  an  opening  made  into  the  colon  in  the  lumbar 
region  for  the  relief  of  obstructed  bowel,  the  probability  is,  that 
no  fold  of  mucous  membrane  will  exist,  such  as  is  observed 
when  any  considerable  portion  of  the  small  intestine  has  been 
destroyed.  When  the  opening  is  high  up  and  implicates  the 
jejunum,  the  fluids  which  escape  are  less  offensive  than  when 
the  opening  exists  in  the  lower  part  of  the  small  intestine. 
When  the  opening  is  in  the  large  bowel,  the  discharge  often 
consists  of  hard  fseculent  masses,  and  is  always  of  the  character 
of  that  passed  naturally  from  the  rectum.  Within  also,  when 
the  large  bowel  is  implicated,  there  need  be  little  disturbance 
of  the  natural  position  of  the  bowel ;  there  need  be  no  angle 
formed  by  the  upper  and  lower  portions  of  the  bowel  fixed  at 
the  aperture ;  and  there  need  be  no  adhesions  of  the  serous 
surfaces  to  secure  the  wounded  intestine  to  the  abdominal  wall, 
as  the  bowel  may  have  been  opened  external  to  the  serous  sac. 

Certain  changes  will  occur  in  an  artificial  anus,  as  time 
passes.  If  the  opening  was  originally  small  in  the  intestine, 
the  external  orifice  will  gradually  contract,  the  escape  of  the 
contents  will  diminish  in  proportion  to  the  contraction,  and,  in 
some  few  weeks  or  months,  the  aperture  may  close.  If  the 
aperture  in  the  intestine  was  originally  large,  the  artificial 
opening  will  gradually  become  less,  up  to  a  certain  point,  and 
then  remain  stationary  in  size.  The  edges  will  often  become 
thick  and  callous,  and  will  also  occasionally  become  puckered 
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inwards ;  at  the  same  time,  the  fold  of  membrane  which  pro- 
jects from  within,  becomes  gradually  directed  away  from  the 
orifice  which  leads  into  the  upper  portion  of  the  bowel ;  for  the 
stream  of  faeculent  matter  acts  constantly  against  the  cor- 
responding surface  of  this  projection,  and  inclines  it  towards 
the  orifice  of  the  lower  portion,  sometimes  so  as  to  close  it 
completely,  and  thus  effectually  prevents  the  passage  of  faeces 
from  the  upper  into  the  lower  portion  of  the  bowel.  In  pro- 
portion to  the  extent  and  projection  forwards  of  this  fold,  will 
the  passage  of  ffeculent  fluid  or  food  across  the  area  of  the 
artificial  anus,  and  through  the  lower  portion  of  the  intestinal 
canal,  be  diminished ;  the  fold  acts  as  a  dam  across  the  natural 
passage,  and  directs  the  stream  through  the  new  aperture,  to 


Fig.  85. 


Artificial  anus,  showing  the  angle  between  the  two  portions  of  intestine.  The  lower 
portion  of  gut  in  the  drawing  is  the  one  nearer  the  stomach,  and  is  larger  than 
the  other.    (Museum  of  Eoyal  College  of  Surgeons,  No.  1,381.) 

be  discharged  externally.  And  as  the  facility  of  communica- 
tion from  one  to  the  other  becomes  less,  so  the  orifice  of  the 
lower  portion  contracts,  while  that  of  the  upper  portion  often 
becomes  dilated  and  thickened.  As  the  artificial  orifice  is  not 
guarded  by  a  sphincter-muscle,  the  escape  of  the  contents  is 
constant,  and  is  beyond  the  control  of  all  voluntary  efforts  or 
desire.  The  patient's  health  will  become  much  deteriorated  if 
the  small  intestine  is  open  far  above  the  ileo-c£ecal  valve  ;  nutri- 
tion is  then  but  imperfectly  carried  on.  The  patient  suffers 
greatly  from  the  excoriation  caused  by  the  acridity  of  the  dis- 
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cliarge,  the  constant  moisture  of  the  skin,  and  the  frequent 
necessity  to  cleanse  the  wound ;  so  that  with  a  slight  attack  of 
diarrhoea,  or  other  exhausting  ailment,  one  in  such  a  condi- 
tion rapidly  sinks.  '  The  prospect  of  regaining  and  preserving 
health  and  strength,'  observes  Sir  W.  Lawrence,  '  when  the 
continuity  of  the  intestine  cannot  be  restored,  depends  entirely 
on  the  situation  of  the  unnatural  opening :  is  greater  in  pro- 
portion as  that  is  nearer  to  the  inferior  end  of  the  canal,  and 
smaller  as  it  approximates  to  the  stomach.' 

One  of  the  most  marked  effects  of  an  artificial  anus,  when- 
ever the  fseculent  fluids  escape  entirely  through  it,  is  that  the 
lower  portion  of  the  bowel,  i.e.  all  below  the  aperture,  becomes 


Fig.  86. 


Artificial  anus  with  prolapsus.    (Museum  of  Eoyal  College  of  Surgeons,  No.  1,386.) 

contracted ;  and  in  time,  so  much  so,  as  hardly  to  be  recognis- 
able as  the  intestine  of  an  adult.  The  tube  is,  however,  rarely 
obliterated.  Dupuytren  mentions  a  case  which  occurred  in  the 
Hospital  of  Val-de-Grace,  in  Paris,  observed  by  M.  Begin,  and 
in  which  the  lower  portion  of  the  bowel  was  obliterated,  and 
formed  a  solid  cord.  The  portion  of  intestine  forming  the  arti- 
ficial anus  was  the  transverse  colon.  The  patient  was  eighty 
years  of  age  when  he  died,  and  he  had  stiffered  from  artificial 
anus  for  forty  years.  The  lower  portion  of  the  rectum  was  not 
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quite  obliterated,  but  next  to  the  artificial  orifice,  no  trace  of 
canal  was  to  be  found.* 

In  an  artificial  anus  there  is  a  constant  tendency  towards 
prolapsus  of  the  bowel  (Fig.  86.)  There  may  also  occur  a 
hernial  protrusion  behind  or  through  the  wall  of  the  adherent 
intestine,  or  between  it  and  the  external  wound  (Fig.  87.)  This 
is  not  frequent.  Prolapsus  usually  takes  place  through  the 
orifice  of  the  upper  portion,  and  is  a  common  occurrence  to  a 
slight  extent.  Generally  the  protruded  bowel  is  readily  re- 
turned, and  can  then  be  retained  by  gentle  pressure  secured 
by  a  bandage  or  truss.  But  prolapsus  may  be  very  extensive, 
and  may  even  prove  fatal. 

A  patient  operated  on  by  the  author,  in  the  autumn  of  1859,  for  strangulated 
femoral  hernia,  was  found,  when  the  sac  was  opened,  to  have  mortification  of 
the  greater  portion  of  the  circumference  of  a  piece  of  small  intestine.  The 
bowel  was  cut  open  where  dead,  and  the  protruded  intestine  left  in  the  wound. 
An  artificial  anus  was  thus  established  ;  and  though  the  patient  was  greatly 
reduced,  and  extremely  ill  for  manj^  days  subsequently,  she  recovered  sufliciently 
to  quit  the  hospital  about  three  months  after  the  operation.  The  artificial 
anus  was  then  rather  more  contracted  than  at  first,  but  almost  all  the  faeces 
passed  externally  through  the  opening.  She  gradually  gained  strength,  and 
recovered  sufficiently  to  be  able  to  do  a  little  work.  About  six  months  after 
she  left  the  hospital,  one  afternoon  while  lifting  some  furniture  when  cleaning 
her  room,  she  felt  something  suddenly  wrong  in  the  region  of  the  artificial 
anus,  and  immediately  experienced  great  pain.  She  was  only  able  to  get  on 
to  the  bed,  and,  being  quite  alone,  was  unable  to  procure  assistance.  She  now 
perceived  that  there  was  a  large  protrusion  at  the  artificial  anus.  In  the  even- 
ing her  husband  returned  home,  but  so  drunk  that  he  could  not  be  made  to 
understand  the  urgency  of  her  sufferings,  and  would  not  consent  to  any  medical 
advice  being  procured.  The  poor  woman  passed  the  night  in  great  suflTering, 
and  in  the  morning  the  husband,  having  returned  to  his  senses,  called 
Dr.  Martyn  of  Brompton  to  see  her.  Hearing  the  particulars  of  her  history,  Dr. 
Martyn  asked  the  author  to  visit  her.  A  large  mass  of  prolapsed  bowel,  some 
three  feet  in  length,  was  found  lying  external  to  the  artificial  opening.  The 
mucous  membrane  was  dark-coloured  and  almost  black  from  congestion,  and 
blood  was  oozing  from  its  surface  generally.  The  protruded  portion  of  bowel 
was  thrown  into  several  convolutions,  was  greatly  distended  and  much  solidi- 
fied, and  excessively  tender  when  touched.  She  was  admitted  into  St.  George's 
Hospital,  where,  after  consultation  with  Mr.  Cutler,  the  author  attempted  the 
reduction  of  this  really  frightful-looking  mass  of  prolapsed  bowel.  While 
attempts  at  reduction  were  being  made  with  extreme  care  and  much  gentleness, 
a  quantity  of  intestine  (covered  with  peritonseum)  was  observed  to  escape  sud- 
denly from  the  abdomen,  by  the  side  of  the  bowel  already  prolapsed  and 
covered  with  mucous  membrane.  A  double  complication  now  existed.  The 
exact  peculiarities  of  this  complication  will  it  is  hoped  be  understood  by  reference 
to  the  accompanying  illustration;  but,  to  render  the  case  more  clear,  its  various 
stages  and  conditions  are  shortly  recapitulated.  Previous  to  the  occurrence  of  the 
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AETIFICIAL  ANUS. 


691 


prolapsus,  the  original  openings  in  the  intestine  and  the  abdominal  wall  were 
adherent  to  each  other  by  their  opposed  margins,  so  that  one  common  open- 
ing, the  artificial  anus,  was  the  result ;  the  visceral  and  parietal  peritonaeum 
being  continuous  with  each  other  around  the  internal  aspect  of  the  opening. 
Through  this  common  opening  a  portion  of  the  upper  bowel  became  prolapsed, 
and  projected  externally.  This  projection  was  the  mass  covered  with  mucous 
membrane,  which  was  seen  in  the  first  instance.  The  pressure  exerted  by  the 
protrusion  of  so  large  a  mass  of  bowel  on  the  margins  of  the  artificial  anus, 
caused  the  adhesions  between  the  two  original  wounds  to  give  way ;  conse- 
quently the  opening  in  the  wall  of  the  bowel  was  no  longer  attached  to  the 
abdominal  opening ;  and  the  latter  now  communicated  directly  with  the  interior 
of  the  peritonaeum.  Through  this  opening,  leading  into  the  cavity  of  the  peri- 
tonaeum, "^he  portion  of  bowel  covered  with  peritonaeum  passed  out :  but  there 


Fig.  87. 


Artificial  anus,  with  prolapsus  and  hernia  (idprJ  representation.)  a.  The  abdominal 
■wall.  b.  The  coils  of  intestine  inside  the  peritoneal  cavity,  some  of  -which  hare 
formed  a  hernia,  and  are  represented  at  c,  external  to  the  abdomen  covered 
•with  the  peritonaeum,  which  is  marked  by  an  asterisk,  d.  One  of  the  two  coils 
forming  the  artificial  anus  which  is  prolapsed,  and  shows  its  mucous  surface 
external  to  the  abdominal  wall. 

had  already  escaped,  through  the  same  external  opening,  the  prolapsed  bowel. 
The  following  condition  of  parts,  therefore,  was  found  at  the  aperture  in  the 
abdominal  wall  :— 

Several  convolutions  of  bowel  protruding  externally  and  without  sac.  In 
the  walls  of  one  portion  of  this  protruding  mass  was  the  opening  of  the  bowel 
made  at  the  time  of  the  operation  for  the  relief  of  the  hernia :  and  through  this 
opening  projected  a  large  mass  of  prolapsed  bowel ;  the  mucous  membrane  of 
which  was  a  dark  red  colour  and  highly  congested.  So  that,  side  by  side, 
exposed  to  the  air  and  lying  outside  the  abdominal  wall,  there  was  intestine 
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protrudino;  covered  by  peritonseum,  and  intestine  prolapsed  covered  by  mucous 
membrane  :  the  two  being  but  portions  of  one  mass  of  small  intestine  escaped 
from  the  peritonseal  cavity,  through  an  artificial  outlet  at  the  femoral  ring. 

The  prolapsus  was  readily  reduced,  by  drawing  upon  the  portion  of  bowel 
which  had  last  escaped.  The  latter  was  traced  to  the  point  where  the  invagi- 
nation commenced,  and  was  then  gently  pulled  until  the  invaginated  portion 
was  entirely  unfolded.  The  intestine  was  then  easily  returned  into  the  abdomen, 
and  the  original  wound  of  the  bowel  secured  to  the  margins  of  the  external 
opening  with  sutures.  The  poor  woman  was  so  much  exhausted  by  her  pro- 
longed sufferings,  that  she  expired  the  following  morning.  The  portion  of  intes- 
tine below  the  wound  was  found  very  much  contracted,  and  free  from  fseculent 
matter. 

When  hernial  protrusions  occur  through  an  artificial  anus, 
the  coverings  of  the  hernia  will  be  solely  formed  by  the  coats  of 
the  adherent  intestine,  mucous  membrane  outside,  and  perito- 
naeum within ;  but  should  the  hernial  protrusion  be  other  than 
small,  we  must  anticipate  some  separation  of  the  adhesions 
which  attach  the  orifice  of  the  bowel  to  the  abdominal  wall,  as 
occurred  in  the  case  last  described.  In  such  a  case,  the  pressure 
exerted  on  the  intestine  round  the  orifice  would  be  very  con- 
siderable, and  the  j)rotruded  sac  might  even  be  ruptured  from 
this  cause. 

The  treatment  of  artificial  anus  depends  much  on  the  features 
of  each  case.  When  the  opening  is  small,  we  need  do  little 
more  than  require  the  patient  to  be  kept  as  clean  as  the  cir- 
cumstances of  the  case  will  permit,  and  meanwhile  endeavour 
to  restrain  the  escape  of  faeces  or  food  through  the  orifice,  by 
the  application  of  gentle  pressure.  Closure  of  the  opening  will 
frequently  occur,  in  such  a  case,  without  any  further  mter- 
ference  on  the  part  of  the  surgeon.  A  young  woman,  operated 
on  for  strangulated  femoral  hernia,  by  Mr.  Johnson  in  St. 
George's  Hospital,  recovered  with  an  artificial  anus  in  the  left 
groin.  By  degrees  the  opening  gradually  contracted  ;  once  or 
twice  it  appeared  closed  ;  again  opened ;  and,  some  eight  months 
after  the  operation,  became  entirely  healed.  A  similar  case 
occurred  in  the  practice  of  the  author,  though  the  artificial 
aperture  closed  in  a  much  shorter  period. 

If  the  opening  shows  no  tendency  to  close,  and  the  patient 
objects  to  operative  interferences,  the  inconvenience  can  be  but 
little  mitigated  by  external  measures.  Pressure  ofiers  the  best 
prospect  of  regulating  somewhat  the  escape  of  the  faeces. 
Various  arrangements  have  been  adopted  to  alleviate  the 
distress  of  the  patient ;  receptacles  of  different  shapes  and 
materials  have  been  so  fixed  to  the  body,  as  to  cover  in  the 
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orifice  of  the  bowel  and  receive  its  contents  as  they  pass  out. 
But  though  much  ingenuity  has  been  exercised  upon  the  con- 
struction and  adaptation  of  such  appliances,  at  best  they  have 
been  found  but  of  trifling  service.  Mr.  Lawrence  recommends 
the  constant  use  of  a  truss  to  prevent  prolapsus ;  and  the 
author's  experience  induces  him  strongly  to  advocate  the 
importance  of  this  recommendation.  A  compress  of  linen 
placed  in  the  opening,  with  a  larger  pad  over  it,  and  a  truss 
applied  over  the  whole,  will  in  a  great  measure  restrain  the 
contents,  as  well  as  prevent  the  protrusion  of  the  bowel. 

The  relief  or  closure  of  artificial  anus  has  been  attempted  by 
surgical  interference.  Before  alludmg  to  the  measures  adopted 
for,  what  is  termed,  a  radical  cure,  we  must  shortly  refer  again 
to  the  condition  of  an  artificial  anus  which  has  baffled  the 
surgeon's  attempt  to  close  it  by  pressure.  In  such  a  case,  the 
orifice  of  the  upper  portion  of  the  bowel  wiU  be  well  marked, 
and  the  fold  of  mucous  membrane  {eperon,  as  it  is  termed  by 
French  authors)  will  be  more  or  less  prominent.  If  a  finger 
can  be  passed  into  the  opening  of  the  upper  portion,  and 
another  into  that  of  the  lower  portion  of  the  bowel,  and  the 
ends  of  the  fingers  be  approximated,  they  will  only  be  separated 
at  these  two  points  by  the  opposed  walls  of  the  intestine ;  but 
for  an  instrument  to  pass  through  from  one  portion  of  the 
intestine  to  the  other,  the  peritonssum  would  have  to  be 
necessarily  twice  perforated;  for  usually  no  adhesions  exist 
between  the  serous  surfaces  corresponding  to  these  points. 
The  eperon,  or  fold,  at  its  free  margin,  consists  of  two  layers  of 
mucous  membrane ;  but  immediately  behind  the  free  border, 
will  be  formed  of  the  muscular  and  serous  layers  of  the  bowel. 

In  order  to  push  back  the  prominent  edge  of  the  eperon, 
Desault  passed  a  tent  of  linen  three  inches  in  length  into  the 
intestine,  through  an  artificial  anus  in  a  patient  under  his  care, 
and  covered  the  opening  with  a  compress  and  bandage.  This 
tent  he  proposed  to  remove  twice  a  day,  to  allow  the  evacuation 
of  the  fa;ces ;  but  he  found  that,  after  some  noise  and  pain  in 
the  bowels,  some  fluid  was  discharged  through  the  rectum,  and 
during  three  following  days  several  motions  were  passed.  The 
tent  was  discontinued  on  the  eighth  day,  and  the  opening  was 
closed  by  compress,  and  supported  by  a  tmss.  The  case  quickly 
recovered.  It  is  stated  that  nothing  had  passed  through  the 
rectum  in  this  case,  from  the  time  of  the  receipt  of  the  wound 
•which  produced  the  artificial  anus,  until  the  treatment  alluded 
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to  was  adopted  by  Desault,  a  period  of  four  years.  This 
method  of  treatment  can  only  be  recommended  for  trial  in  eases 
in  which  the  internal  angle  of  the  bowel  is  not  very  acute,  and 
consequently  when  the  eperon  is  not  very  prominent.  In  fact, 
in  such  cases,  with  proper  care  and  simple  pressure,  time  wUl 
most  probably  ensure  permanent  obliteration  of  the  artificial 
opening. 

It  will  now  be  evident  that  the  chief  obstacles  to  the  closure 
of  an  artificial  anus,  which  defies  the  usual  palliative  treatment, 
arise  from  the  loss  of  intestinal  wall,  the  consequent  acuteness 
of  the  angle  at  which  the  portions  of  the  intestine  meet  at  the 
aperture,  and  the  unavoidable  prominence  of  the  eperon  or  fold 
— conditions  which  most  effectually  interfere  with  the  passage 
of  fseces  into  the  lower  division  of  the  bowel.  If  the  serous 
surfaces  of  the  two  portions  of  the  intestine,  within  a  few  inches 
of  the  opening,  were  adherent  to  each  other,  nothing  would 
appear  more  justifiable  or  easier  than  to  divide  the  eperon  some 
distance  inwards,  commencing  at  its  free  margin  ;  and  then 
this  process  of  treatment  would  probably  be  as  safe  as  it  would 
be  easy.  A  direct  and  free  communication  between  the  upper 
and  lower  portions  of  the  bowel  would  be  thus  immediately 
established ;  the  eperon  would  be  destroyed ;  and  faeces  would 
flow  along  the  natural  channel  more  readily  than  escape  exter- 
nally, especially  if  pressure  was  applied  over  the  opening.  But 
it  has  been  explained  that  the  eperon  is  formed  merely  of  a 
duplication  of  the  mesenteric  or  attached  border  of  the  wounded 
bowel ;  the  artificial  aperture  would,  in  most  cases,  be  situated 
in  some  portion  of  the  former  free  surface.  The  duplication 
Avould  therefore  consist,  within  the  intestine,  of  two  laj^ers  of 
mucous  membrane  :  within  the  abdomen,  of  two  layers  of  serous 
membrane,  and  intermediately  of  the  muscular  and  cellular 
coats  of  the  bowel.  To  divide  this  eperon  to  a  sufficient  extent 
to  relieve  the  obstruction  it  produces,  would  necessitate  cutting 
into  the  cavity  of  the  peritonaeum  ;  for  we  should  have  to  cut 
through  the  serous  surfaces  of  the  opposed  portions  of  bowel. 
Even  a  fui-ther  risk  would  have  to  be  encountered.  There 
might  be  intestinal  convolutions  lying  between  those  two  sur- 
faces of  bowel,  which  must  necessarily  be  divided  in  order  to 
secure  sufficient  increase  of  space  in  the  canal ;  therefore  an 
instrument  carried  across  the  space  occupied  by  such  convo- 
lutions might  seriously  injure  any  j)ortion  of  viscera  there 
interposed. 
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To  Dup-aytren*  we  are  indebted  for  originating  a  method  of 
treatment  which,  perhaps  of  all  others,  holds  out  the  prospect 
of  dividing  the  eperon,  with  as  little  amount  of  risk  to  life  as 
can  possibly  be  obtained  in  so  formidable  an  undertaking.  But 
the  fact  must  be  fully  appreciated,  that  any  interference  with 
this  eperon,  or  projecting  fold,  must  always  necessarily  be 
attended  by  considerable  risk  of  peritonitis,  and  danger  to 
life. 

'  Restoration  is  seldom  accomplished  by  the  united  efforts  of 
nature  and  art,'  writes  Dupuytren,  '  when  the  loss  extends  to 
four-fifths,  or  to  the  entire  circumference  of  the  intestine,  with 
or  without  the  mesentery,  whatever  may  be  the  extent  of  the 
mischief  in  length.  The  destruction  of  the  bowel,  the  contrac- 
tion and  change  of  direction  in  the  tube,  the  projection  of  the 
ridge  and  septum,  are  here  carried  to  the  greatest  extent,  and 
constitute  an  insuperable  obstacle  to  the  transmission  of  the 
intestinal  contents  in  their  natural  course.  If  compression  be 
employed  with  sufficient  exactness  to  prevent  escaj)e  of  faeces, 
symptoms  of  strangulation  are  produced,  such  as  colic,  nausea, 
vomiting,  hiccup.' 

Dupuytren  saw  that,  if,  without  opening  into  the  cavity  of 
the  peritonaeum,  he  could  in  extreme  cases  destroy  the  eperon 
by  any  means  which  would  facilitate  the  passage  of  faeces  in 
their  natural  course,  the  probable  result  would  be  the  closure  of 
the  artificial  anus  ;  but  that,  without  the  removal  of  the  eperon, 
there  was  no  prospect  of  relief.  He  determined  to  make  the 
attempt  to  establish  a  direct  communication  between  the  upper 
and  lower  portions  of  the  gut  by  destroj'ing  the  septum.  After 
one  or  two  attempts  to  efiiect  this  by  pressure  and  ligature,  he 
ultimately  made  use  of  an  instrument,  which  he  termed  an 
enterotome.  By  the  application  of  this  instrument,  he  con- 
sidered that  the  projecting  ridge  and  septum  might  be  destroyed 
in  a  short  period.  It  is  here  only  requisite  to  state,  that  this 
instrument  is  so  constructed  that  it  somewhat  resembles  a  pair 
of  forceps,  the  blades  of  which  can  be  separated  from  each 
other,  or,  when  adjusted  to  the  septum,  can  be  approximated 
by  the  action  of  a  screw,  so  closely  as  to  be  firmly  fixed  on  the 
part  embraced  in  their  grasp.  One  blade,  being  grooved, 
receives  the  edge  of  the  other,  when  the  instrument  is  closed ; 
so  that  any  intervening  tissue,  thus  firmly  grasped,  is  so  effec- 
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tually  compressed  as  to  be  destroyed  in  a  very  short  time. 
When  it  has  been  decided  to  use  this  instrument,  '  the  first 
step  is  to  find  the  two  openings  of  the  intestine,  and  to  deter- 
mine accurately  the  direction  taken  by  the  corresponding 
portions  of  the  canal.  Usually  this  is  the  longest  and  most 
difiicult  j)art  of  the  proceeding.  The  discharge  of  the  contents 
generally  points  out  to  us,  without  much  trouble,  the  orifice  and 
course  of  the  upper  end.  But  greater  difiiculty  is  experienced 
in  discovering  the  lower.  When  the  position  of  the  openings 
and  the  course  of  the  two  portions  of  bowel  have  been  ascer- 
tained, one  branch  of  the  enterotome  is  introduced  into  one 
end  of  the  bowel,  and,  according  to  circumstances,  carried  to 
the  depth  of  one  or  more  inches ;  the  other  branch  is  placed  to 
a  corresponding  depth  in  the  other  end.'*  The  blades  are  then 
adjusted  and  firmly  fixed  by  the  action  of  the  screw.  Dupuy- 
tren  recommended  that  the  pressure  should  at  once  be  carried 
to  such  an  extent  as  to  extinguish  circulation  and  life  in  the 
part  immediately ;  and,  to  prevent  circulation  being  re-esta- 
blished at  any  poiat,  he  advised  the  pressure  to  be  increased 
every  second  day. 

The  application  of  the  instrument  does  not  usually  occasion 
much  pain,  according  to  Dupuytren's  statement.  The  effects 
of  the  application  will  not  be  completed  for  seven  or  eight  days ; 
after  which  the  separation  of  the  sloughs,  occasioned  by  the 
strangulation  of  the  intestinal  wall,  will  allow  the  instrument 
to  be  removed  without  further  trouble,  and  without  the  blades 
being  opened.  *By  the  division  and  loss  of  substance,  the 
ridge  and  the  double  septum,  which  separate  the  two  ends  of 
the  bowel,  are  destroyed,  so  as  to  re-establish  the  interrupted 
communication  between  them,  and  restore  the  natural  co\irse  of 
the  aliment  and  faeces.' f  This  treatment  appears  simple  enough 
and  most  rational,  when  considered  merely  as  a  mechanical 
procedure ;  but  in  practice  we  must  not  be  surprised  if  its  adop- 
tion were  to  prove  productive  of  very  severe  symptoms  in  many 
cases,  and  even  fatal  in  not  a  few.  In  the  first  instance,  when 
closing  the  blades  of  the  enterotome,  we  run  the  risk  of  catch- 
ing between  the  blades  a  portion  of  intestine  not  imj^licated 
in  the  artificial  anus  ;  and  if  we  escape  this  danger,  we  have  to 
run  great  risk  of  setting  up  peritonitis,  by  the  action  of  the 
instrument  on  the  two  surfaces  of  that  membrane  enclosed 
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within  the  blades.  Still,  on  the  other  hand,  it  must  be  remem- 
bered that  the  patient  has  to  submit  to  a  most  loathsome  con- 
dition— great  suffering  and  continual  annoyance  without  any 
prospect  of  relief ;  while  in  many  cases  there  is  also  the  proba- 
bility of  life  being  much  shortened,  from  the  want  of  adequate 
nutrition.  The  surgeon,  in  proposing  the  operation  to  a  patient, 
can  honestly  state  that  it  holds  out  the  prospect  of  permanent 
benefit,  though  its  performance  is  attended  by  considerable 
risk ;  but  the  patient  himself  should  decide  whether  to  submit 
to  it,  after  having  had  placed  before  him  all  the  reasons  for  and 
against  its  adoption. 

The  following  are  the  results  which  Dupuytren  arrived  at 
from  his  own  experience  and  that  of  others,  in  the  use  of  the 
enterotome  : 

Of  forty-one  operations,  twenty-one  were  performed  by  Du- 
puytren, and  twenty  by  other  surgeons.  Three  cases  terminated 
fatally  ;  one  from  supposed  fsecal  effusion ;  one  from  peritonitis 
excited  by  the  operation.  Of  the  remaining  thirty-eight,  the 
greater  number  had  no  unpleasant  symptoms  :  some  had  colic, 
nausea,  and  vomiting,  Fistulse,  more  or  less  extensive,  remained 
in  nine ;  rendering  the  constant  use  of  a  truss  necessary. 
Twenty-nine  patients  were  completely  cured,  in  periods  varying 
from  two  to  six  months. 

Some  doubts  have  been  expressed  by  M.  Jobert  *  respecting 
the  correctness  of  Dupuytren's  conclusions  regarding  the  safety 
of  this  operation ;  and  the  former  recommends  that,  in  the  use 
of  the  instrument,  the  pressure  should,  in  the  first  instance  be 
gradual,  and  only  increased  as  the  symptoms  permit.  He  has 
observed  all  the  symptoms  of  strangulation  follow  the  ajjpli- 
cation  of  the  blades,  when  applied  so  firmly  as  immediately  to 
destroy  the  life  of  the  part,  and  states  that  fatal  cases  have 
occurred  after  such  application. 

Surgeons  have  had  but  little  experience  in  the  application  of 
the  enterotome  in  this  country.  Fortunately  the  cases  requir- 
ing its  use  are  rare  in  the  present  day ;  but  if  we  are  permitted 
to  draw  a  conclusion  respecting  the  advantages  of  treatmen't 
by  the  use  of  the  enterotome,  and  the  effects  produced  by  its 
application,  we  would  most  strongly  advocate  a  gradual,  rather 
than  a  rapid  closure  of  the  blades  in  any  case  in  which  it  was 
considered  advisable  to  employ  the  instrument. 
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EoEEiGN  Bodies  in  the  Stomach  and  Intestines. 

The  introduction,  whether  accidental  or  intentional,  of  foreign 
bodies  into  the  stomach,  is  not  an  uncommon  occurrence ; 
their  retention  in  the  alimentary  canal  is  generally  produc- 
tive of  evil ;  and  therefore  the  management  of  such  a  case  is 
well  worthy  the  utmost  consideration  of  the  medical  prac- 
titioner. The  term  '  foreign  body '  is  applied  to  a  substance 
which,  when  introduced  into  the  stomach  or  bowels,  is  proof 
against  the  rapidly-dissolving  action  of  the  gastric  fluid  ;  such 
a  substance  as  retains  its  original  size  and  general  configura- 
tion while  stationary  within,  or  while  passing  through,  the 
intestinal  tube. 

Great  varieties  of  foreign  bodies  have  been  found  in  the 
stomach  and  intestines  after  death  :  and  though  it  may  not  be 
necessary  here  to  enumerate  all,  it  will  be  found  desirable, 
practically,  to  distinguish  certain  varieties  from  others,  and  so 
to  classify  them ;  for  according  to  their  character,  consistence, 
or  shape,  they  act  more  or  less  prejudicially  on  the  parts  which 
surround  them. 

The  following  classification  will  embrace  sufficiently  the 
varieties  most  frequently  met  with  : — 

1.  Round  and  flat  bodies,  such  as  money,  fruit-stones,  bullets, 
pebbles,  calculi,  &c.  These  substances  are  generally  the  least 
dangerous  in  their  elfects. 

2.  Materials  which,  by  accumulation,  form  large  masses ; 
such  as  hair,  string,  the  husk  of  the  oat,  &c.  Such  substances 
generally  constitute  the  largest  foreign  masses  met  with  in  the 
food-tube. 

3.  Sharp-pointed  or  cutting  bodies ;  such  as  pins,  fish-  or 
other  bones,  knives,  false  teeth,  &c.  These  are  generally 
attended  by  fatal  consequences,  if  they  become  lodged  in  the 
stomach  or  intestine. 

Foreign  bodies  may  remain  in  the  stomach  for  a  certain 
period  without  producing  much  inconvenience ;  but  generally, 
when  retained,  they  are  attended,  sooner  or  later,  by  serious,  if 
not  fatal  consequences.  The  treatment  of  a  case  in  which  a 
foreign  body  has  become  lodged  in  the  alimentary  canal,  gastric 
or  intestinal,  must  therefore  be  ever  a  subject  of  extreme 
anxiety.  If  the  substance  be  a  piece  of  money  or  any  other 
small  body,  it  will  be  passed,  often  without  much  discomfort, 
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in  the  course  of  a  few  days,  sometimes  within  forty-eight  hours 
of  having  been  swallowed.  But  should  the  substance  be  a 
bone,  or  other  irregular-shaped  or  uneven  mass,  it  may  be  some 
weeks  before  it  escapes  through  the  rectum ;  and  its  progress 
through  the  tube  is  often  attended  by  pain,  and  sometimes 
much  distress  and  suffering,  in  passing  the  external  outlet. 

The  early  symptoms,  indicative  of  a  foreign  body  in  the 
stomach,  will  depend  very  much  on  the  shape  and  nature  of 
the  mass.  If  it  be  a  pin,  or  a  fish-  or  sharp  meat-bone,  or  any 
steel  instrument  pointed  or  uneven,  or  metallic  tooth-plate,  the 
symptoms  usually  present  will  be  pain  referred  to  the  epigas- 
trium— pain  sometimes  of  a  very  severe  character;  a  sense  of 
weight  and  discomfort  at  the  stomach  ;  often  a  desire  to  vomit, 
or  an  actual  ejection  of  the  contents  of  the  stomach,  and  blood, 
either  mixed  with  the  fluid  thrown  up,  or  passed  in  the 
motions.  If  the  patient  is  thin  and  the  substance  large,  it 
may  occasionally  be  detected  through  the  abdominal  wall. 
When  the  foreign  body  is  formed  by  an  accumulation  of  hair 
or  other  tissues,  introduced  into  the  stomach  by  degrees  from 
time  to  time,  the  symptoms  will  be  chiefly  those  of  severe  indi- 
gestion, such  as  a  weight  and  pain  in  the  epigastric  region. 

The  effects  of  a  foreign  body  passed  into  the  stomach  will 
also  differ  according  to  the  shape  and  consistence  of  the  mass. 
The  substance  may  be  slowly  propelled  into  the  intestine,  and 
thence  escape  externally  through  the  natural  outlet ;  or  be 
retained  in  the  intestine,  and  there  produce  fatal  mischief,  or 
be  rejected  from  the  stomach  by  vomiting.  The  mass  may  be 
retained  in  the  stomach,  producing  there  ulceration  and  per- 
foration of  its  coats,  and  so  ultimately  fatal  peritonitis ;  or 
peritonitis  may  occur  as  a  consequence  of  partial  obstruction, 
without  perforation.  The  mass  rarely  remains  in  the  stomach 
without  ultimately  producing  fatal  complications. 

The  treatment  of  cases  in  which  foreign  bodies  have  entered 
the  stomach,  must  depend  greatly  on  the  nature  of  the  sub- 
stances forming  these  bodies,  as  well  as  upon  their  shape. 

A  lady  in  attempting  to  swallow  some  pills,  dislodged  her  artificial  teeth, 
consisting  of  two  central  incisors  fixed  to  a  small  gold  plate.  The  mass  passed 
at  once  into  the  pharynx  and  oesophagus  ;  and  was  soon  followed  by  pain  referred 
to  the  median  line,  at  a  point  a  little  above  the  epigastrium.  On  attempting  to 
take  food,  she  experienced  difficulty  in  swallowing  it ;  and  the  greater  portion 
almost  immediately  returned.  Mr.  J.  Blackstone  attended  the  patient  for  some 
days,  but  as  she  did  not  improve  the  author  was  requested  to  see  her.  There 
■was  still,  on  the  tenth  day,  much  discomfort,  inability  to  swallow  without  pain, 
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and  food  could  only  be  taken  in  a  fluid  form  and  in  small  quantities  at  a  time. 
These  symptoms  continued  without  mucli  alteration  till  the  nineteenth  day.  As 
the  patient  was  then  no  better,  but  evidently  thinner,  an  oesophagus  tube  was 
gently  passed  down  the  throat :  when  approaching  the  cai-diac  orifice,  the  ex- 
tremity of  the  instrument  came  in  contact  with  some  resisting,  apparently  solid, 
substance.  With  very  slight  pressure  this  appeared  to  be  dislodged,  and  the 
tube  passed  freely  on.  On  its  withdrawal  the  patient  expressed  herself  relieved, 
and  was  at  once  able  to  swallow  with  comfort. 

In  a  few  days,  however,  she  again  began  to  complain  of  pain  in  the  region  of 
the  pyloric  orifice  of  the  stomach  :  but  though  the  pain  persisted  without  relief, 
it  did  not  prevent  her  from  partaking  of  food.  In  this  state  she  continued  till 
cue  day  she  again  attempted  to  swallow  some  pills,  which  made  her  vomit;  and 
she  brought  up  a  quantity  of  fluid  from  the  stomach,  and  with  it  the  artificial 
plate  and  teeth  attached ;  as  perfect  as  the  day  when  swallowed.  The  mass 
was  fixed  nineteen  days  in  the  oesophagus  ;  and  remained  ninetj'-seven  days  in 
the  stomach.  The  longest  diameter  of  the  plate  was  three-quarters  of  an  inch  : 
a  sharp  point,  somewhat  hooked  projected  on  one  side ;  a  less  sharp  one  on  the 
other :  these  no  doubt  occasioned  the  arrest  of  the  foreign  body  at  the  pyloric 
orifice.  The  patient  had  no  bad  symptom  after  the  ejection  of  the  plate  ;  and 
perfectly  recovered  her  usual  good  health. 

In  another  case,  which  occurred  in  the  practice  of  Mr.  T.  Taylor  of  Edinburgh, 
an  artificial  plate  with  six  teeth  attached  was  accidentally  swallowed ;  but  as 
the  extremities  of  the  plate  were  rounded,  and  free  from  sharp  projecting  points, 
and  although  the  longest  diameter  of  the  mass  was  one  and  three-quarters  of  an 
inch,  it  was  passed  per  anum,  in  three  daj's  after. 

To  Dr.  Parr  of  New  Brighton,  the  author  is  indebted  for  the  notes  of  the 
following  case.  A  lady  awoke  in  the  middle  of  the  night  choking ;  she  thrust 
her  finger  into  her  throat  and  pushed  down  some  hard  substance.  After  some 
little  investigation  she  discovered  the  loss  of  her  artificial  teeth  ;  which  con- 
sisted of  four  teeth  attached  to  a  gold  plate  with  two  sharp  projecting  arms  to 
embrace  the  adjoining  teeth.  After  the  nervous  dread  consequent  upon  the 
knowledge  of  what  her  stomach  contained,  was  overcome,  she  suffered  no  in- 
convenience until  upwards  of  two  months,  when  she  complained  of  pain  and 
tenderness  in  the  region  of  the  head  of  the  colon.  Six  months  from  the  time 
she  swallowed  the  teeth,  they  passed  by  the  rectum,  bright  and  clean.  The 
long  diameter  of  the  plate  was  two  and  a  quarter  inches,  width  three-quarters  of 
an  inch. 

There  is  nothing  more  frequently  swallowed,  and  that  in- 
tentionally, than  pieces  of  money.  The  swindler  in  the  streets 
of  London,  in  the  habit  of  passing  false  coin,  when  detected  in 
the  act,  wiU  invariably  endeavour  to  swallow  the  piece  of 
money  intended  to  have  been  passed,  and  will  generally  suc- 
ceed in  the  attempt,  even  if  it  be  the  size  of  a  half-crown.  No 
evil  effects  occur  in  such  instances.  The  treatment  usually 
pursued  by  the  man,  in  his  own  person,  is  peculiar  and  not 
irrational.  He  avoids  purgative  medicine  as  worse  than  use- 
less. On  the  other  hand,  he  has  recourse  to  a  constipating 
diet,  and  feeds  for  some  days  on  hard-boiled  eggs  and  cheese, 


FOEEIGN  BODIES. 


701 


in  excess,  "beyond  liis  usual  diet.  His  theory  is,  that  the  more 
solid  and  copious  the  contents  of  the  bowel,  the  more  sure  is 
the  piece  of  money  to  be  caught  in  the  passing  fseculent  matter, 
and  thus  will  be  most  readily  propelled  onwards  to  the  external 
outlet.  It  is  believed  that  aperient  medicine  delays  the  expul- 
sion of  the  coin. 

An  interesting  case  is  recorded  in  the  annual  report  on  the  convict  prisons  for 
1868,  of  a  man,  who  was  suddenly  seized  with  vomiting  blood,  and  died  almost 
immediately ;  a  post-mortem  examination  revealed  a  half-crown  piese  lodged  in 
the  oesophagus,  which  had  produced  ulceration  of  the  tube  and  perforation  of 
the  aorta. 

It  is  a  very  common  occurrence,  that  a  pin  placed  in  the 
mouth  accidentally  slips  down  the  pharynx.  Not  unfrequeatly 
this  happens  with  children ;  and  the  mother,  in  her  anxiety  to 
do  something,  immediately  doses  the  little  patient  with  castor- 
oil  ;  and  tJien  seeks  medical  advice.  In  such  an  accident,  it  is 
far  better  to  avoid  purgatives  ;  and  rather  allow  the  patient  to 
eat  plentifully,  so  that  the  foreign  body  may  have  the  best 
chance  of  being  carried  through  the  intestinal  canal,  imbedded 
in  and  surrounded  by  fseculent  matter.  It  were  better  to 
encourage  costiveness  than  establish  relaxation  of  the  bowels. 

A  sharp-pointed  mass  retained  for  a  time  in  the  stomach  or 
intestine,  may  gradually  penetrate  the  walls  of  the  canal,  and 
ultimately  escape  externally,  by  perforating  the  walls  of  the 
abdomen.  Whenever  such  a  result  is  indicated  by  pain,  and 
swelling,  and  redness  of  the  external  parts,  the  escape  of  the 
mass  may  be  hastened  by  a  cautious  use  of  the  knife.  Previous 
to  the  escape  of  the  foreign  body,  adhesions  will  have  connected 
the  stomach  or  intestines  to  some  portion  of  the  abdominal 
wall,  and  thus  the  internal  wound  will  be  shut  out  of  the  peri- 
tonseal  sac,  and  the  foreign  body  will  be  contained  in  a  cavity 
of  its  own,  between  the  opening  in  the  bowel  and  that  in  the 
abdominal  wall;  otherwise,  the  passage  of  any  substance 
through  the  walls  of  the  intestine,  into  the  cavity  of  the 
peritonaeum,  would  set  up  violent  if  not  fatal  peritonitis ;  such 
as  we  witness  when  the  bowel  is  suddenly  ruptured. 

Needles  or  pins,  when  once  swallowed,  may  escape  from  the 
intestinal  tube,  travel  through  various  structures,  and  subse- 
quently make  their  exit  some  distance  from,  the  point  at  which 
they  had  passed  through  the  coats  of  the  bowel.  It  has  been 
affirmed  that  persons  have  swallowed  whole  packets  of  needles, 
and  that  at  various  times,  and  in  different  parts  of  the  body; 
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separate  needles  have  made  their  appearance.  Bvit  it  is 
necessary  to  receive  with  some  caution  the  evidence  of  a 
patient  under  such  a  supposed  condition.  The  pecuHar  im- 
pulses of  an  hysterical  mind  occasionally  indvice  a  female  to 
practise  an  amouut  of  deception  towards  the  medical  attendant, 
which  may  induce  him,  on  the  first  view  of  the  case,  to  take 
for  granted  that  which,  upon  careful  investigation,  would  turn 
out  to  be  fictitious. 

The  more  globular  the  mass  the  greater  is  the  chance  of  its 
becoming  impacted  in  the  intestinal  canal,  and  producing  fatal 
obstruction  of  the  bowels.  Such  a  mass  may  pass  from  the 
stomach  into  the  duodenum,  and  make  some  progress  down- 
wards ;  but  as  the  small  intestine  becomes  less  in  diameter 
towards  the  ileo-ctecal  valve,  so  the  obstruction  to  the  passage 
of  the  foreign  body,  as  it  is  propelled  onwards,  increases  at  every 
inch  of  its  progress  ;  and  if  the  size  or  shape  be  such  as  to  pre- 
vent its  passage  through  the  lower  portion  of  the  small  intes- 
tine, all  the  symptoms  of  complete  obstruction  soon  occur. 
This  form  of  foreign  body  sometimes  consists  of  a  calculus, 
escaped  from  the  gall-bladder,  through  an  ulcerated  opening 
communicating  with  the  duodenum.  Similar  results,  i.e.  ob- 
struction, have  been  known  to  occur  from  the  retention  of 
calculi  formed  by  the  matting  together  of  the  husks  of  the  oat, 
these  particles  being  introduced  into  the  stomach  in  that  well- 
known  national  food  of  the  North  called  '  oat-cake.'  Various 
specimens  of  calculi  thus  formed  are  to  be  seen  in  the  Museum 
of  the  College  of  Surgeons. 

The  stomach  has  sometimes  been  found  to  contain  large  masses  of  different 
substances,  -which  have  been  swallowed  by  patients  little  by  little,  until  the 
accumulation  has  become  so  great  as  to  set  up  local  irritation,  disturbance  of 
the  digestive  functions,  and  fatal  peritonitis.  In  the  35th  volume  of  the  Med.- 
Chir.  Trans,  p.  65,  the  following  case  is  recorded  :  '  Mrs.  B.,  in  December  1842, 
was  affected  with  haematemesis,  vomiting  a  washhand-basinful  of  blood.  Dur- 
ing the  succeeding  forty-eight  hours  she  lay  in  a  state  of  total  unconsciousness, 
the  pulse  scarcely  perceptible.  The  vomiting  did  not  return,  and  she  slowly  re- 
covered.' In  the  autumn  of  184.5  she  complained  of  frequent  sickness,  pain  in 
the  epigastrium,  and  in  the  left  groin.  '  A  hard  tumour  was  discovered  in  the 
left  iliac  fossa,  which  moved  freely  across  the  abdomen  as  she  moved  from  side 
to  side.  The  size  and  shape  of  this  tumour  were  very  much  like  an  ordinary 
placenta,  and  imparted  to  the  fingers  the  feeling  of  being  very  heavy.'  Nausea, 
occasional  haematemesis,  and  constipation,  were  the  symptoms  most  prominent 
in  the  progress  of  this  case.    In  October  1850  the  patient  died. 

'  The  stomach  contained  about  a  pint  of  semi-fluid  matter,  and  felt  very 
like  the  crop  of  a  fowl ;  the  duodenum  resembled  a  large  sausage  stuffed  with 
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lead.  On  cutting  into  the  stomach,  it  was  found  partially  filled  with  some  gruel- 
like fluid,  and  in  the  lower  half  were  an  immense  number  of  pins,  of  a  purple- 
black  colour,  not  corroded,  varied  in  size,  all  bent  or  broken,  many  very  pointed. 
The  pyloric  half  of  the  stomach  presented  a  remarkably  thickened  condition  of 
the  villous  coat,  being  highly  vascular,  and  raised  in  rugous  elevations  like  the 
stomach  of  an  ox.  The  weight  of  the  pins  contained  in  the  stomach  was  nine 
ounces.  An  incision  made  into  the  duodenum  displayed  a  mass  of  pins  very 
tightly  packed,  of  various  shapes,  similar  to  those  found  in  the  stomach,  and 
wholly  obsti'ucting  the  tube.  These  weighed  a  pound,  as  nearly  as  could  be 
ascertained.' 

The  author  was  requested  by  Dr.  Blakely  Brown  to  examine  the  body  of  a 
young  woman,  aged  eighteen,  who  had  suffered  from  pain  about  a  tumour  in 
the  epigastric  region,  and  had  frequently  vomited  after  meals.  She  subse- 
quently became  sickly ;  and  she  appeared  childish  for  her  age.  After  a  severe 
attack  of  vomiting,  and  much  pain  about  the  tumour,  she  became  collap"-ed 
and  died. 

The  cavity  of  the  peritonaeum  contained  several  ounces  of  purulent  serum, 
and  the  general  surface  of  the  intestines  afforded  evidence  of  recent  peritonitis. 
On  opening  the  stomach  a  large  mass  of  hair  and  string,  matted  compactly 
together,  was  found  occupying  the  greater  portion  of  the  cavity,  and  moulded  to 
the  shape  of  the  stomach  :  a  narrowed  piece  proj  ected  into  the  pyloric  end.  The 
hairs  were  long  and  black,  and  were  matted  together  with  pieces  of  string  and 
particles  of  food.  The  mass  measured  when  dry  six  inches  in  length,  three  and 
three  quarters  in  depth,  and  two  and  a  half  across,  but  was  much  larger  when 
first  removed  from  the  body.  Another  mass  occupied  the  lower  portion  of  the 
duodenum  and  commencement  of  the  jejunum.  This  portion  of  the  bowel  was 
considerably  dilated.  This  second  mass  consisted  of  a  smaller  quantity  of  hair 
than  that  removed  from  the  stomach,  but  of  a  larger  proportion  of  string.  The 
mass  was  fourteen  inches  in  length,  two  and  a  half  in  depth,  and  two  and  a 
quarter  broad  in  the  thickest  part.  The  specimens  are  contained  in  the  Museum 
of  St.  George's  Hospital.* 

In  the  fifth  volume  of  the  Transactions  o  f  the  Pathological  Society  is  the  record 
of  a  case  by  Dr.  Bucknill,  in  which  a  man,  aged  twenty-two,  subject  to  epilepsy 
and  maniacal  excitement,  died  from  the  effects  of  peritonitis.  '  There  was 
found  a  perforation  of  the  stomach,  larger  than  a  shilling,  situated  at  the  small 
curvature  of  the  stomach,  with  dark-coloured  and  ragged  edges.  The  perito- 
neum was  in  a  state  of  universal  inflammation.  On  opening  the  stomach,  there 
was  found  a  mass,  about  four  pounds  in  weight,  composed  entirely  of  cocoa-nut 
fibre,  with  bits  of  string,  &c.  The  mucous  membrane  was  healthy,  except  at 
the  seat  of  ulceration.' 

Mr.  Poland  has  recorded  in  his  Prize-Essay  the  following  case  :  Jas.  R  ,  aged 
twenty-three,  a  lunatic,  confessed  to  his  attendant  to  having  swallowed  the 
handles  of  two  iron  spoons.  On  examination,  apparently  in  the  stomach,  there 
was  felt  a  body  of  the  size  of  a  small  egg,  and  upon  deeper  pressure  the  sensa- 
tion of  friction  between  foreign  bodies  was  elicited.  The  man  subsequently 
appears  to  have  made  some  vague  statements  of  having  repeatedly  swallowed 
spoon-handles,  sand,  and  pebbles.  He  made  little  complaint,  but  stated  that  he 
often  suffered  from  severe  pain.  He  vomited  occasionally.  One  day,  about  three 


*  For  case  and  drawing  see  Pathological  Transactions,  1851-62,  p.  327. 
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months  after  his  first  confession  to  the  attendant,  the  patient  was  seized  with 
sudden  severe  pain  in  the  abdomen,  which  continued  to  increase  through  the 
night ;  and  from  the  effects  of  this  attack  he  died  the  following  morning. 

The  cavity  of  the  abdomen  was  filled  with  dark  greenish  fluid  and  much  re- 
cent lymph.  The  stomach  was  lying  in  the  left  hypochondriac  region,  in  rather 
a  vertical  position,  and  was  much  contracted.  About  an  inch  and  a  half  from 
the  pylorus  there  was  a  perforation  on  the  anterior  surface  of  the  duodenum  of 
the  size  of  a  swan-quill.  On  laying  open  the  stomach  and  duodenum,  '  a  mass 
of  iron  spoon-handles  and  nails  and  other  articles  were  seen  closely  packed  to- 
gether.' There  were  thirty-one  entire  spoon-handles  about  five  inches  long, 
four  half  handles,  nine  nails,  half  an  iron  heel  of  a  shoe,  one  screw,  four  pebbles, 
and  one  button ;  the  weight  of  the  whole  mass  was  2  lbs.  8  ozs.  An  entire 
spoon-handle  was  found  in  the  duodenum,  with  the  flattened  extremity  towards 
the  pylorus,  opposite  the  perforation. 

Of  all  the  remarkable  instances  on  record  of  a  large  number  of  foreign  bodies 
being  swallowed  intentionally,  there  is  none  to  equal  in  interest  one  recorded  by 
Dr.  Marcet.  In  this  case,  a  sailor  swallowed  at  different  times  a  number  of 
clasp-knives,  some  thirty-seven  in  all.  Some  of  these  he  passed  whole,  per 
anum,  at  intervals ;  subsequently  he  passed  some  fragments,  and  once  he 
vomited  a  knife-handle.  A  short  time  before  his  death  a  portion  of  one  was 
felt  fixed  across  the  rectum,  but  gave  so  much  pain  on  examination  that  it 
could  not  be  extracted.  He  lived  ten  years  after  having  swallowed  the  first 
knife.  On  examination  after  death,  one  blade  was  found  fixed  across  the 
rectum,  with  one  extremity  projecting  into  the  muscular  parietes  of  the  pelvis. 
A  back  spring  of  a  knife  had  transfixed  the  descending  colon  opposite  the  left 
kidney,  and  projected  into  the  peritonseal  cavity;  the  spring  was  four  inches 
and  a  half  long.  In  the  stomach  there  were  between  thirty  and  forty  frag- 
ments of  knives.  For  the  further  particulars  of  this  case  we  must  refer  the 
reader  to  Dr.  Marcet's  interesting  report.* 

Foreign  bodies  wliicli  pass  into  the  intestine  are  apt  to  be 
obstructed  in  their  progress  at  the  ileo-csecal  valve.  Such  is 
frequently  the  case  with  small  bones,  fruit-stones,  &c.,  and 
occasionally  the  mass  will  here  set  up  ulceration,  and  be  followed 
by  abscess  in  the  right  iliac  region.  The  common  result  of  such 
an  abscess  is  general  peritonitis,  and  the  patient  often  soon 
sinks  imder  the  attack ;  but  less  frequently  the  abscess  opens 
externally,  the  foreign  body  escapes,  or  is  removed,  and  the 
patient  recovers  after  a  severe  and  prolonged  illness.  Fruit- 
stones  are  apt  to  become  lodged  in  the  appendix,  and  are  a  fre- 
quent source  of  mischief.  Such  stones  are  sometimes  carelessly 
swallowed  with  fruit  in  large  numbers,  and  are  occasionally 
retained  in  the  intestines  for  many  months  without  incon- 
venience ;  but  are  as  often  the  cause  of  much  irritation  and 
even  troublesome  obstruction. 


'  Med.-Chir.  Trans,  vol.  xii.  p.  52. 
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Mr.  Clement,  of  Shrewsbury,  operated  on  a  patient  suffering  from  obstruction 
of  the  bowels,  for  the  relief  of  which  the  ascending  colon  was  opened.  The 
patient  was  so  much  relieved  by  the  operation,  that  at  the  end  of  six  weeks  she 
was  able  to  walk  about.  About  a  week  subsequent  to  this  period  she  was  seized 
with  colicky  pains,  and  an  obstruction  occurred  at  the  bottom  of  the  artificial 
opening,  when  suddenly  a  hard  mass  was  shot  out  from  the  artificial  anus. 
This  substance  '  was  found  to  consist  of  five  plum-stones  firmly  agglutinated  to 
each  other.  These  were  followed  by  sixteen  other  single  plum-stones,  and 
afterwards  by  a  very  copious  fseculeut  evacuation.  On  the  following  day  three 
more  stones  found  an  exit,  accompanied  by  two  small  bones.'  At  different  in- 
tervals the  patient  continued  to  pass  plum-stones,  the  total  number  collected 
previous  to  her  death  being  one  hundred  and  sixteen. 

Mr.  Clement's  account  of  the  post-mortem  conditions  are  highly  interesting. 
'  The  caecum  and  the  ascending  part  of  the  arch  of  the  colon  appeared  unusual 
in  size,  until  it  was  suddenly  cut  short  at  the  transverse  part  of  the  arch  by  the 
intervention  of  the  most  rigid  stricture  I  ever  felt.  If  a  piece  of  whipcord  had 
been  firmly  tied  round  this  part  of  the  intestine,  the  occlusion  would  not  have 
been  more  complete  than  was  effected  by  this  organic  change.  The  whole 
remaining  portion  of  the  transverse  arch  of  the  colon,  its  descending  part,  and 
sigmoid  flexure,  were  collapsed,  and  formed  a  thin  flaccid  tube. 

'The  stricture  itself  was  of  cartilaginous  hardness,  and  the  closure  of  the 
canal  so  complete,  that  it  would  not  admit  of  the  passage  even  of  a  bristle.  The 
extent  of  the  stricture  was  not  quite  an  inch,  of  a  white  pearly  appearance, 
perfectly  smooth,  and  had  no  more  apparent  vascularity  than  a  tendon.'  *  The 
probability  is,  that  the  stricture  was  the  result  of  efi'used  fibrine,  produced 
by  the  local  irritation,  if  not  ulceration,  from  the  presence  of  the  foreign 
bodies. 

It  is  still  a  question  open  to  discussion,  and  rather  to  be 
decided  by  future  experience,  bow  far  we  may  be  justified  in 
opening  the  stomach  for  the  removal  of  a  foreign  mass.  It 
must  be  borne  in  mind  that  most  of  the  cases  in  which  a  foreign 
body  is  retained  in  the  stomach  terminate  fatally ;  that  life  in 
such  cases  is  limited  to  a  very  few  years,  or  perhaps  months.  The 
operation  of  opening  the  stomach  is,  on  the  other  hand,  a  very 
serious  one,  perhaps  the  most  serious  the  surgeon  can  under- 
take ;  but  still  the  cases  in  which  we  may  contemplate  the  opera- 
tion, are  so  hopeless  without  surgical  interference,  that  the 
author  is  rather  inclined  to  recommend  the  operation,  in  such 
cases  as  might  be  considered  inevitaHy  fatal  if  left  to  them- 
selves. The  only  recorded  successful  eases  of  gastrotomy  were 
those  in  which  the  operation  was  performed  on  account  of  the 
lodgment  of  a  foreign  body  in  the  stomach.  See  the  Table  in 
the  essay  on  Injuries  of  the  Neck. 

Foreign  bodies  which  penetrate  the  abdominal  wall  may  pass 


•  Med.-Chir.  Trans,  vol.  xxxv.  p.  209. 
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into  tlie  intestinal  canal,  or  remain  lodged  in  the  cavity  of  the 
peritonseum. 

Hennen  mentions  a  case  in  whicb  a  man  was  struck  by  a  musket-ball,  on  tbe 
evening  of  the  18tb  June,  at  Waterloo.  The  ball  penetrated  the  abdomen  a 
little  below  the  navel.  The  principal  complaint  of  the  patient,  subsequent  to 
the  receipt  of  the  wound,  was  incessant  straining  to  stool ;  and  on  the  sixth  day 
a  bullet,  enveloped  in  mucus,  was  passed  through  the  rectum.  Ten  weeks  after 
the  receipt  of  the  wound  the  man  passed  some  bits  of  cloth  by  stool.  A  small 
fistulous  opening  continued  for  a  short  time  in  the  seat  of  the  original  wound, 
and  when  this  had  entirely  closed,  there  was  a  slight  hernial  protrusion  at  the 
cicatrix.* 

Should  an  elongated  body  be  thrust  into  the  abdomen,  it  is 
always  desirable  to  remove  it  as  soon  as  possible.  The  difficulties 
of  such  a  proceeding  will,  of  course,  depend  as  much  on  the 
size  and  shape  of  the  mass  as  upon  its  situation ;  but  any 
difficulties  of  removal  should  not  weigh  with  the  surgeon ;  for 
if  the  mass  be  allowed  to  remain  in  the  abdominal  wall  or 
cavity,  more  serious  results  are  likely  to  ensue  than  if  it  be  at 
once  removed.  If  allowed  to  remain  in  the  cavity  without  an 
effort  being  made  to  remove  it,  mischief  of  a  serious  character 
is  sure  to  be  set  up  within  a  short  time,  and  repeated  attacks 
of  peritonitis,  even  if  relieved  for  a  period,  will  destroy  the 
patient  sooner  or  later. 

The  accidental  passage  of  a  cedar  pencil  into  the  abdomen,  through  the 
urethra  of  a  female,  is  recorded  by  Mr.  Erichsen.  In  this  case  the  pencil 
apparently  was  pushed  through  '  the  posterior  wall  of  the  vagina,  passed 
upwards  behind  the  bladder,  and  then  traversed  the  peritonfeal  cavity.  At 
tliis  time  also  the  intestine  was  doubtless  perforated,  and  continued  transfixed 
tlirough  two  of  its  coils  until  the  time  of  extraction,  a  period  of  nearly  eight 
luonths.'  Repeated  attacks  of  peritonitis  occurred  after  the  accident.  The 
patient  became  much  debilitated,  and  subject  to  constant  vomiting.  From  the 
examination  made  previous  to  an  operation,  the  pencil  was  felt  to  be  lodged 
on  the  outer  and  right  side  of  the  bladder,  vagina,  and  rectum.  An  incision 
■was  made  through  the  abdominal  wall  over  the  point  where  the  pencil  could 
ba  detected,  and  it  was  removed  without  difficulty.  The  surface  of  the  pencil 
was  stained  in  places  by  the  intestinal  contents.  The  pencil  was  five  inches 
long,  and  was  cut  at  one  end  to  a  sharp  point,  which  was  stiU  perfect.  The 
patient  only  survived  the  operation  four  days.f 

If  a  foreign  body  can  be  distinctly  felt  in  the  cavity  of  the 
abdomen,  having  penetrated  any  portion  of  the  walls,  the  ad- 
vantages of  early  removal  will  consist  in  getting  rid  of  an  irri- 
tating mass,  in  securing  a  better  prospect  of  arresting  peritonitis, 


•  Hennen's  Military  Surgery,  p.  408. 
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and,  should  the  intestine  be  wounded,  in  establishing  a  more 
certain  escape  for  its  contents  through  the  external  wound.  If 
the  mass  be  not  removed,  the  repeated  attacks  of  peritonitis 
will  greatly  emaciate  and  reduce  the  patient,  agglutinate  the 
convolutions  of  intestines  together,  and  very  much  complicate 
matters  in  any  future  attempt  to  relieve  the  patient  by  opera- 
tion. 

In  conclusion,  the  author  would  urge  the  importance  of  early 
action,  when  operative  interference  is  indicated  or  offers  a 
prospect  of  prolonging  life,  in  all  cases  in  which  intestinal 
obstruction  is  the  cause  of  threatened  danger.  He  believes 
that,  in  many  instances,  an  operation  for  the  relief  of  obstruc- 
tion is  not  successful  in  consequence  of  being  performed  too 
late — that  is  to  say,  after  peritonitis  has  commenced.  He  be- 
lieves that  the  wound  of  the  peritonaeum,  necessary  in  many 
operations  for  the  relief  of  obstruction,  is  a  minor  evil ;  that  it 
is  not  the  opei'ation  or  its  effects  that  destroy  life ;  but  that 
when  a  patient  suffering  from  obstruction  dies  after  operation, 
death  is  more  probably  the  result  of  peritonitis  produced  by  the 
obstruction,  than  to  be  attributed  to  the  effects  of  the  knife. 

GEOEGE  POLLOCK. 
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THIS  essay  comprises  a  description  of  tlie  contusions  of  the 
soft  parts  covering-  the  pelvis ;  the  fractures  and  dislo- 
cations of  the  bones  composing  it;  the  injuries  of  the  viscera 
contained  within  that  cavity  or  connected  with  it,  and  the 
methods  to  be  adopted  in  their  treatment. 

The  relative  situation  of  the  pelvis  to  the  rest  of  the  body, 
the  manner  in  which  it  is  enveloped  by  muscles,  the  great 
strength  of  the  bones  themselves,  the  peculiar  nature  of  their 
articulations  and  bonds  of  union,  and  the  almost  circular  figure 
which  results  from  this  consti'uction,  are  circumstances  which 
concur,  individually  and  collectively,  to  resist  the  effects  of 
external  violence.  However,  whilst  the  bones  constitute  a 
means  of  protection  for  the  contents  of  the  cavity,  they  some- 
times become  the  secondary  agents  in  the  infliction  of  consider- 
able mischief,  for  fatal  injuries  are  sometimes  produced  by  their 
fragments  perforating  the  pelvic  viscera. 

The  arrangement  of  the  subject  is  as  follows  : 

I.  Contusions  involving  the  soft  parts  in  contact  with  the 
outside  of  the  pelvis. 

II.  Fractures  and  dislocations  of  the  bones  forming  the 
pelvis. 

III.  Injuries  of  those  organs  in  relation  with  the  pelvis  which 
are  connected  with  the  functions, 

A,  of  Micturition ; 

B,  of  Generation,  male  and  female  ; 

C,  of  Defiecation. 

I,  Contusion  of  the  soft  parts  covering  some  portion  of  the 
pelvic  bones  is  of  frequent  occurrence.  Thus,  a  railway 
labourer  often  receives  a  squeeze  between  the  buffers  of  two 
railway  carriages.  The  result  is  more  or  less  bruising  of  the 
soft  tissues,  and  the  laceration  of  smaller  or  larger  blood-vessels, 
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which,  in  some  instances,  gives  rise  to  a  large  extravasation  of 
blood.  I  have  seen  nearly  the  whole  of  the  integuments  de- 
tached from  the  external  surface  of  the  glutei  muscles  and 
fascia,  without  any  sign  of  a  scratch  on  the  skin.  Blood  had 
been  effused  into  this  pouch,  and  a  large  swelling  was  the  result. 
Around  the  swelling  ecchymosis  appeared  a  few  days  after  the 
infliction  of  the  injury.  After  repose  and  the  local  application 
of  stimulating  lotions,  the  blood  became  absorbed.  Large 
swellings,  the  result  of  the  effusion  of  blood,  occasionally  arise 
after  kicks  from  a  man  or  beast,  the  soft  parts  being  well  placed, 
between  the  iron  boot-toe  or  shoe  and  the  dorsum  of  the  ilium, 
to  receive  the  full  influence  of  such  force.  In  these  injuries,  the 
blood  is  extravasated  beneath  the  gluteal  fascia,  and  forms  a 
circumscribed  swelling,  over  which  the  fluctuation  of  its  fluid 
contents  is  distinctly  perceptible.  Ecchymosis  does  not  appear 
around  the  swelling,  even  after  the  lapse  of  several  days  from 
the  receipt  of  the  injury.  Under  these  cii'cumstances  the  col- 
lection of  blood  might  be  mistaken  for  an  abscess,  if  the  history 
of  the  case  be  not  carefully  ascertained.  The  nature  of  the 
swelling  may  be  diagnosticated,  however,  by  learning  that  it 
appeared  soon  after  the  receipt  of  a  blow ;  that  no  pain,  before 
the  kick  was  received,  preceded  its  formation ;  and  that  its 
development  had  not  been  attended  with  any  constitutional 
disturbance. 

Contusions  of  an  apparently  trifling  nature,  at  first  sight, 
may  yet  be  attended  with  appalling  results.  Thus,  a  delicate, 
strumous,  badly-nourished  boy  receives  a  blow  on  the  pelvic 
region,  as  a  kick,  whilst  at  play,  the  primary  effects  being 
merely  a  local  tenderness  or  stiffness.  But  in  a  few  days 
intense  constitutional  disturbance  may  arise,  and  death  ensue 
from  disease  of  the  membranes  of  the  spinal  cord, 

II.  Dislocations  and  Eractures  op  the  Bones  forming 

THE  Pelvis. 

Injuries  of  the  pelvic  bones  and  joints  are  usually  severe. 
They  are  attended  with  more  or  less  risk  to  life,  which  does  not 
ensue  solely  from  the  damage  done  to  the  bones  themselves, 
but  arises  from  the  contents  of  the  region  being  involved  in  the 
mischief. 

It  would  be  idle  to  write  a  systematic  description  of  the  dis- 
locations and  fractures  of  each  pelvic  bone  separately,  since 
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fracture  and  dislocation  occur  so  frequently  in  combination,  and 
as  the  effect  of  the  same  amount  of  violence  inflicted  on  tlie 
patient.  Indeed,  as  the  pelvic  bones  are  united  together  by 
interarticular  fibro-cartilage,  as  well  as  ligaments,  a  solution  of 
continuity  between  their  articulating  surfaces  differs  widely 
from  the  displacement  of  the  articular  extremities  of  the  long 
bones  which  compose  diarthrodial  joints.  Hence  it  happens 
that  very  great  violence  is  required  to  sever  the  union  between 
the  pelvic  bones,  and  the  same  degree  of  force  may  produce  a 
solution  of  continuity  of  the  osseous  texture  in  preference. 
Even  in  those  cases  in  which  the  greatest  amount  of  dislocation 
is  effected,  as,  for  example,  of  the  os  innominatum  from  the 
sacrum,  the  borders  or  edges  of  the  articular  surfaces  of  either 
one  bone  or  the  other,  or  even  of  both  bones,  are  frequently 
broken  off.  This  fact,  incontestably  demonstrated  by  prepara- 
tions in  every  anatomical  museum,  renders  it  extremely  difficult 
to  decide  during  life  whether  the  case  be  one  of  fracture  simply 
or  a  combination  of  the  two  injuries.  The  only  movable  articu- 
lation, to  be  noticed  in  this  essay,  in  which  articular  cartilage 
and  a  synovial  capsule  exist,  is  that  between  the  sacrum  and 
coccyx  ;  and  to  a  description  of  the  dislocation  of  the  latter  bone 
a  few  lines  will  be  devoted. 

The  massive  strength  of  the  pelvic  bones  of  the  adult  skeleton 
and  the  capability  of  resisting  violence  enjoyed  by  the  tissues 
which  unite  them  together,  combine  to  neutralise  the  effects  of 
the  application  of  ordinary  force,  which  in  bones  constituted  with 
less  strength  would  give  rise  to  a  solution  of  continuity  in  the 
osseous  texture.  Extensive  fractures  are,  however,  occasionally 
repaired.  There  is  a  pelvis  in  the  Museum  of  the  Eoyal  College 
of  Surgeons  demonstrating  this  fact  (No.  2,915").  The  effect  of 
a  moderate  degree  of  direct  violence,  is  to  break  off  the  more 
salient  parts  of  the  bones.  Thus,  a  man  receives  a  kick  upon 
the  ilium  from  another  person,  or  from  a  horse,  by  which  a 
fragment  is  broken  off  from  its  crest.  The  anterior  superior 
spinous  process  of  the  ilium  is  not  unfrequently  separated  from 
the  crest  of  the  bone  in  this  manner.  But  in  children  the 
passage  of  a  heavy  body  over  the  pelvic  region  often  produces 
fracture.  A  preparation  in  the  Museum  of  the  Royal  College 
of  Surgeons  (No.  488,  Catal.  vol.  ii.  p.  59)  shows  that  nearly 
the  whole  extent  of  the  os  pubis  may  perish  and  become  sepa- 
rated. The  sufferer  was  a  girl  five  years  old,  and  her  recovery 
was  complete. 
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Tlie  greatest  amount  of  injury,  however,  is  inflicted  by  heaxj 
crushing  weights  passing  over  the  pelvis,  or  by  fails  from  great 


Fig.  88. 


Views  of  a  preparation  (Ko.  2,915-'^)  iu  the  Museum  of  the  Eoyal  College  of  Surgeons. 
A  pelvis,  the  right  side  of  which  has  been  extensively  fractured  in  several  places 
aud  the  fragments  reunited  ;  from  a  man  aged  sixty-one,  who  fell  from  a  height 
upon  some  stones,  August  12,  1845.  After  recovering  from  the  effects  of  the 
fractau-e,  and  being  able  to  limp  about  with  the  aid  of  a  stick,  the  right  leg  shorter 
than  the  left,  he  was  seized  on  December  3,  -with  symptoms  of  typhus  fever,  and 
died  December  8.  See  British  American  Joaryud  of  the  Medical  Sciences,  Septem- 
ber 1849.  Also  Rankin</s  Abstract,  vol.  s.  p.  171.  (Presented  by  Sir  George 
Duncan  Gibb,  Bart.,  M.D.,  Feb.  1868.) 

heights  on  to  very  hard  substances.  By  such  violence  the  bones 
may  not  only  be  broken  and  disjointed,  but  the  important  organs 
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within  the  region  may  also  be  injured  by  fragments  of  bone 
.  perforating  their  tissues. 

The  diagnosis  of  simple  fractures  of  the  pelvic  bones  is  usually 
unattended  with  difficulty.    Unless  there  be  much  contusion, 


Fig.  90. 


Two  views  of  the  fracture  of  the  pelvis  referred  to  on  the  opposite  page  (Museum  Eoyal 
College  of  Surgeons,  No.  2,915). 

or  a  large  extravasation  of  blood  over  the  injured  bone,  the 
crepitus,  arising  from  the  movable  fragment  rubbing  against 
the  fixed  bone,  is  easily  felt. 
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The  treatment  consists  in  enjoining  absolute  rest,  and  the 
application  of  a  bandage  in  such  a  manner  as  to  prevent  the 
movement  of  the  piece  of  bone  vrhich  has  been  broken  off. 

The  OS  innominatum  may  be  broken  into  fragments  by  the 
head  of  the  femur  being  violently  driven  against  the  aceta- 
bulum. 

A  few  cases  of  this  injury  are  recorded.  One  is  related  by  Sir  Astley  Cooper 
in  the  first  part  of  his  Sunjical  Jissai/.t,  page  51,  and  Plate  II.,  fig.  6.  A 
preparation  in  the  Museum  of  the  Royal  College  of  Surgeons  beautifully  illus- 
trates the  nature  of  this  injury,  and  the  reparation  which  may  take  place. 
(Figs.  99  and  91.)  The  details  of  the  case  are  recorded  by  Mr.  Earle,  in  the 
nineteenth  volume  of  the  Medico-Cliiruryical  Transactions.  It  appears  from 
the  preparation,  that  the  lines  of  fracture  diverging  from  the  acetabulum  have 
followed  the  track  of  the  union  of  the  three  separate  portions  of  which  the  fcetal 
bone  was  composed. 

Mr.  Moore  has  given  the  history  of  a  case  of  repaired  fracture  of  the  pelvis 
from  this  cause  in  the  Medico-Cliirurcjical  Transactions,  vol.  xxxiv.  p.  107. 
The  case  is  of  such  great  interest,  that  one  of  the  woodcuts  illustrating 
that  paper  is  here  introduced,  by  permission  of  the  Council  of  the  Society. 
(Fig.  92). 

Injuries  of  this  kind  may  be  mistaken  for  dislocations  of  the 
head  of  the  femur,  or  fracture  of  its  neck.  They  are  usually 
accompanied  with  more  or  less  deformity  about  the  hip,  and 
pain  on  any  movement  of  the  hip-joint.  The  sensation  of 
crepitus,  vv^hen  the  lower  extremity  is  moved,  seems  to  be  diag- 
nostic, however,  of  the  nature  of  the  injury. 

Portions  of  the  brim  or  border  of  the  acetabulum  are  occa- 
sionally chipped  off.  In  this  injury  the  deformity  which  results 
simulates  that  of  dislocation  of  the  head  the  femur ;  for  partial 
displacement  of  the  head  of  that  bone  sometimes  accompanies 
the  injury.  The  departure  from  the  normal  outline  of  the  region, 
Avith  the  existence  of  the  crepitus  of  fracture,  will  assist  to 
establish  the  diagnosis. 

In  a  paper  by  Mr.  Benjamin  Travers,  which  was  read  before 
the  Medico-Chirurgical  Society  in  1854,  he  has  given  an  account 
of  two  cases  which  he  assumes  to  be  illustrative  of  the  fact  of  a 
fissure  or  crack  passing  through  the  acetabulum,  without  dis- 
placement, or  any  other  primary  sign  of  the  nature  of  the  injury 
which  can  be  relied  vipon.  The  very  acute  pain  produced  hy 
pressure  upon  the  projecting  spine  of  the  os pubis,  and  the  inability 
of  the  patient  to  maintain  the  erect  posture  immediately  after 
the  infliction  of  a  blow  or  fall  which  produces  the  mischief,  he 
considers  diagnostic  of  the  injury.  There  is  little  or  no  swelling, 
and  the  limb  may  be  cautiously  handled,  and  gently  rotated, 
without  producing  much  complaint  on  the  part  of  the  patient. 
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being  recumbent,  which  posture  he  is  forced  to  observe  for  man}- 
weeks.  At  first  the  limbs  are  of  equal  length ;  but  when  the 
patient  recovers,  the  injured  limb  is  found  to  be  permanently 
shortened.    Mr.  Travers  believes  there  is  reason  to  suppose, 


Fig.  92. 


Old  injury  of  the  pelvis — the  head  of  the  femur  driven  through  the  acetabulum. 
From  Med.-Chir.  Tram,  vol  xxxiv. 


that  in  these  accidents  certain  changes  occur,  secondarily,  in 
the  head  of  the  femur,  that  it  undergoes  a  change  in  shape,  the 
articular  cartilage  is  absorbed,  and  eburnation  ensues.  The 
subject  cei-tainly  requires  further  investigation ;  and  this  short 
allusion  to  it  is  introduced  in  the  hope  that  it  may  lead  to  more 
extended  inquiries.* 


*  See  also  Further  Observations  in  Surgei-y,  by  B.  Travers,  8vo.  London, 
1860. 
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The  coccyx  can  be  broken,  or  dislocated  from  its  articulation 
with  the  sacrum,  by  the  application  of  direct  force.  The  injury 
may  be  produced  by  a  kick  or  a  fall  on  to  any  projecting  hard 
body.  It  is  stated  that  this  bone  is  sometimes  broken  in  the 
effort  of  parturition. 

Great  pain  at  the  end  of  the  sacrum  and  in  the  immediate 
region  of  the  injured  part,  increased  by  the  act  of  walking,  or  in 
the  performance  of  defsecation,  induces  the  injured  person  to 
seek  relief.  If  the  bone  be  broken,  the  sensation  of  crepitus 
would  be  sufiicient  to  indicate  the  injury.  If,  upon  passing  the 
finger  into  the  rectum,  and  when  feeling  the  anterior  surface  of 
the  lower  extremity  of  the  sacrum,  an  unusual  projection  be 
felt,  with  mobility  of  the  coccyx  and  no  crepitus,  it  would  indi- 
cate that,  probably,  the  coccyx  was  dislocated  either  forwards 
or  backwards.  The  one  variety  could  be  distinguished  from 
the  other  by  ascertaining  which  of  the  two  bones  formed  the 
prominence  on  the  anterior  aspect  of  the  sacrum.  If  the  projec- 
tion is  formed  by  the  base  of  the  coccyx,  this  bone  would  be 
dislocated  forwards.  But  if  the  end  of  the  sacrum  produces 
the  prominence,  the  coccyx  must  have  been  displaced  back- 
wards. 

In  the  treatment  of  fracture,  absolute  rest  is  required.  The 
reduction  of  the  dislocation  may  be  effected  by  pressure.  With 
the  index-finger  introduced  into  the  rectum,  whilst  the  patient 
is  under  the  influence  of  chloroform,  the  bone  may  possibly  be 
brought  into  its  normal  relations  with  the  sacrum ;  after  which 
perfect  rest  must  be  enjoined. 


III.  (A.)  Injueies  of  the  Organs  of  Mictukitiow. 

A.  Injuries  of  the  urinary  bladder. — A  solution  of  continuity 
of  the  tissues  of  the  bladder  may  be  caused 
1.  By  direct  violence, 

a.  Without  fracture  of  the  pelvis ;  produced  by  the 
passage  of  a  wheel  over  the  hypogastric  region,  by 
kicks,  falls,  and  perhaps  by  violent  contraction  of 
the  abdominal  muscles. 
h.  With  fracture  of  the  pelvic  bones,  the  fragments  of 
which  have  not  injured  the  bladder ;  produced  by  the 
same  causes  as  before  stated. 
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2.  By  foreign  bodies  penetrating  its  walls, 

a.  Through  the  abdominal  parietes  ;  produced  by  projec- 
tiles from  fire-arms,  bayonet  or  sword  thrusts,  and 
other  cutting  instruments,  as  a  trocar  in  paracentesis 
abdominis,  or  in  paracentesis  of  the  viscus  itself  for 
relief  of  retention  of  urine. 

h.  From  the  rectum ;  produced  by  bougies,  stakes  of  wood 
or  iron,  a  trocar,  &c. 

c.  Introduced  along  the  urethra ;  produced  by  knives, 

sounds,  catheters,  or  lithotrites. 

d.  From  the  vagina,  during  instrumental  parturition. 

e.  By  fragments  of  broken  pelvic  bones. 

3.  By  accumulation  of  urinary  secretion, 

a.  In  the  foetus ;  in  consequence  of  imperforate  urethra, 

b.  In  the  adult ;  in  consequence  of  an  impediment  to  the 

passage  of  the  urine  along  the  urethra. 

1.  Ruptured  or  burst  urinary  bladder. — The  tissues  composing 
the  urinary  bladder  may  be  torn  or  lacerated  by  external 
violence,  without  the  abdominal  walls  showing  any  signs  of 
the  mischief.  This  injury  may  be  inflicted  when  they  are  in  a 
perfectly  healthy  condition  ;  but  the  details  of  the  cases  prove 
that  it  only  occurs  when  the  bladder  is  distended  with  urine. 
Under  ordinary  circumstances,  the  anterior  walls  of  the  pelvis 
and  the  strong  recti  muscles  protect  this  viscus  from  the  effects 
of  direct  violence  ;  but  when  it  is  distended  with  secretion,  and 
the  tension  of  the  abdominal  muscles  is  relaxed  under  the  influ- 
ence of  inebriation,  that  part  of  the  bladder  which  is  in  relation 
with  the  urachus,  the  anterior  abdominal  walls,  and  the  perito- 
neal membrane,  becomes  unusually  exposed  and  liable  to  be  torn. 

Morbid  anatomy  teaches  that  the  rent  may  pursue  a  vertical, 
transverse,  or  oblique  course.  In  the  majority  of  instances, 
the  aperture  has  been  found  to  extend  from  the  attachment  of 
the  urachus  through  the  posterior  wall  of  the  organ,  involving 
not  only  the  proper  tissues  of  the  viscus,  but  its  peritoneal 
covering  as  well.  Under  these  circumstances,  this  great  serous 
sac  is  wounded,  and  the  urine  escapes  from  the  bladder  into  the 
cavity  of  the  peritonaeum.  In  some  rare  examples,  the  ante- 
rior waU  of  the  bladder  only  has  been  torn,  and  the  urine  then 
becomes  extravasated  into  the  connective  tissue  of  the  pelvis. 

The  records  of  above  fifty  examples  of  this  injury  show  that, 
with  the  exception  of  three,  all  the  cases  terminated  fatally.  Of 
the  three  cases  which  recovered  from  the  injury,  in  one  only  the 
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symptoms  were  those  of  extravasation  of  iirine  into  the  perito- 
nseum ;  *  in  another  the  extravasation  was  into  the  pelvic  con- 
nective tissue,  and  this  was  complicated  with  fracture  of  the 
pelvis ;  f  and  the  third  was  of  the  same  nature,  hut  without 
that  complication,  J 

In  the  majority  of  cases,  the  injury  was  produced  by  direct 
violence,  such  as  a  kick  above  the  pubes,  the  passage  of  a  cart- 
wheel over  the  hypogastric  region,  or  the  fall  of  an  antagonist 
on  to  the  same  part.  The  injured  person  was  generally  drunk, 
the  bladder  distended,  and  the  signs  of  the  injury  in  nearly  all 
cases  were  immediately  manifested.  In  rare  instances,  patients 
have  passed  a  few  hours  after  the  accident  in  comparative  free- 
dom from  urgent  symptoms,  but  they  were  men  who  were  drunk 
at  the  time,  and  probably  too  ansesthetically  intoxicated  to  be 
conscious  of  their  condition.  In  a  very  few  cases,  the  bladder 
was  torn  without  any  evidence  of  direct  local  violence.  But 
these  patients  are  said  to  have  fallen  upon  their  backs  from  a 
height,  or  down  a  flight  of  stairs. 

The  immediate  and  prominent  symptoms  of  this  injury  are^ 
intense  pain  in  the  abdomen,  rapidly  followed  by  collapse,  and 
urgent  desire  to  pass  urine,  with  repeated  but  ineffectual 
attempts  to  void  any.  The  patient  sometimes  dies  at  this 
stage.  But  if  reaction  takes  place,  all  the  well-known  symp- 
toms of  peritonitis  rapidly  supervene,  and  a  fatal  result  is  sure 
to  ensue,  if  this  disease  be  not  arrested.  The  variety  of  peri- 
tonitis may,  or  may  not  be  of  the  most  sthenic  kind ;  that  is, 
after  death  plastic  effusions  are  not  always  to  be  found  uniting 
the  abdominal  viscera  together,  or  forming  large  masses  of  lymph. 
But  that  kind  of  peritonitis  is  developed  which  is  commonly  as- 
sociated with  the  most  fatal  results.  An  abundant  sero-purulent 
effusion  exists,  of  an  unorganisable  character,  which  bathes  the 
abdominal  viscera;  and,  in  a  few  cases,  it  appears  that  fluid 
such  as  that  above  described  has  been  drawn  off  by  the  catheter 
when  introduced  along  the  urethra  and  through  the  rent  in 
the  bladder.  After  the  first  urgent  symptoms  have  passed  off, 
the  case  becomes  one  of  local  peritonitis,  and  the  usual  train  of 
phenomena  characterising  that  malady  appear  in  succession ; 

*  Mr.  Chaldecott's  patient ;  Prov.  Med.  and  Surg.  Journal,  184G,  p.  333. 

t  Porter's  patient ;  tlie  case  related  by  F.  Rhynd,  Path,  and  Prac.  Obser- 
vations on  Strictures,  See.  8vo.  1849,  p.  48. 

t  Mr.  Syme's  patient ;  Contrihdions  to  the  Path,  and  Prac.  of  Surgery,  8vo. 
1848,  p.  332.  Possibly  Dr.  Tliorp"s  case  should  be  added  to  those  of  recovery ; 
see  page  721. 
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the  only  indications  of  the  injury,  in  addition  to  those  of  peri- 
tonitis, being  the  immediate  effects  referable  to  the  viscus 
injured.    Thus,  the  sufferer  continues  to  evince  a  constant 
desire  to  micturate,  and  a  few  drops  occasionally  pass  from  the 
urethra,  as  the  result  of  his  efforts.    Most  commonly,  however, 
not  a  drop  is  voided.    Urgent  tenesmus  is  another  most  dis- 
tressing symptom,  and  by  the  repeated  straining,  but  ineffectual 
attempts  to  defsecate,  a  little  urine  may  be  expelled.    From  this 
continued  desire  to  empty  the  bladder,  and  failure  in  voiding 
urine,  the  surgeon  is  induced  to  pass  a  catheter.    As  no  im- 
pediment to  the  introduction  of  the  instrument  exists,  and  as 
perhaps  but  an  ounce  or  two  of  urine  flows  through  the  tube, 
the  catheter  is  pushed  farther  into  the  pelvis,  and,  without 
doubt,  as  some  of  the  recorded  cases  demonstrate,  through  the 
laceration  in  the  posterior  wall  of  the  bladder  into  the  peritoneal 
cavity.    The  result  has  been  to  draw  off  a  very  large  quantity 
of  fluid,  in  one  instance,  '  between  five  and  six  pints ; '  a  quan- 
tity of  urine  which  it  is  difficult  to  believe  a  ruptured  bladder 
could  contain.    Yet  the  fluid  is  stated  to  have  appeared  clear 
and  normal.    In  some  cases,  the  fluid  drawn  off  by  the  catheter 
has  had  a  little  blood  mixed  with  it,  just  enough  to  give  it  a 
slight  tinge  of  red. 

This  injury  must  be  treated  like  peritonitis.  Suitable  treat- 
ment should  be  adopted  to  prevent  dilatation  of  the  bladder 
by  an  accumulation  of  urine,  the  necessity  for  the  patien 
voiding  it,  and  to  guard  against  the  possibility  of  repeated 
escape  of  the  secretion  through  the  laceration  into  the  perito- 
rseum.  The  case  can  only  be  regarded  in  this  light  from  the 
first  moment  of  the  accident.  For  that  the  extravasation  of 
urine  into  the  peritonaeum  must  excite  inflammation  of  the 
serous  membrane,  can  never  be  for  a  moment  doubted.  Post- 
mortem examination  of  the  cases  sufficiently  attests  the  fact. 
The  primary  effects  in  the  immediate  neighbourhood  of  the 
injured  viscus  are  seen  in  the  firm  union  of  the  serous  surfaces, 
and  in  effusions  of  plastic  lymph  which  completely  shut  off  the 
pelvic  region  from  the  larger  portion  of  the  great  peritoneal 
sac.  All  treatment  must  be  subservient  to  that  which  is  capable 
of  arresting  or  controlling  peritonitis.  None  can,  therefore,  so 
much  conduce  to  the  salvation  of  life,  as  that  which  effectually 
limits  the  primary  influence  of  the  irritating  fluid  to  the  pelvic  re- 
gion. The  plan  of  treatment  commonly  adopted  in  cases  of  acute 
peritonitis  must  therefore  be  rigidly  carried  out  in  this  injury. 
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Upon  opium,  and  its  effects  upon  the  constitution,  our  chief 
reliance  must  be  placed.  The  patient  should  be  brought  under  the 
influence  of  opium  as  quickly  as  possible.  A  full  dose  of  tinc- 
tura  opii  or  liquor  opii  sedativus,  in  a  little  camphor-julep,  must 
be  administered,  and  repeated  at  short  intervals,  if  the  abdo- 
minal pain  continues.  As  soon  as  the  pain  subsides,  the  quan- 
tity of  opium  may  be  diminished,  but  if  the  pain  increases, 
more  opium  is  required.  Eood  of  every  kind  should  be  with- 
held for  twenty-four  or  even  forty-eight  hours  after  the  inflic- 
tion of  the  injury,  and  then  only  just  sufficient  to  sustain  life 
allowed.  A  safe  guide  to  the  supply  of  food  is  indicated  by  the 
wants  of  the  sufferer,  and  unless  the  desire  for  nourishment  is 
expressed,  it  is  better  to  withhold  it  until  the  necessity  is  pointed 
out  by  nature.  Small  pieces  of  ice  placed  in  the  mouth,  to 
allay  the  distressing  thirst,  may  be  permitted  to  the  patient  ad 
libitum.  The  external  surface  of  the  body  must  be  kept  as  warm 
as  possible,  and  every  measure  adopted  to  promote  cutaneous 
perspiration.  The  abstraction  of  blood  by  means  of  leeches 
applied  over  the  region  of  the  injury,  may  in  some  cases  be 
desirable,  but  usually  the  attendant  prostration  scarcely  admits 
of  their  employment.  Cutaneous  local  counter-irritation  is 
beneficial,  and  warmth  and  moisture  applied  over  the  abdomen 
favour  the  functions  of  the  skin. 

The  conservation  of  the  urinary  bladder  in  a  state  of  complete 
contraction  and  repose  is  one  most  essential  step  towards  the 
healing  of  the  wound  in  its  walls.  The  surgeon  should  re- 
member that  the  secretion  of  urine  would  be  lessened,  and  the 
quantity,  perhaps,  become  very  small  inaeed,  as  generally  occurs 
in  collapse  and  peritonitis.  Very  little  necessity,  therefore, 
exists  for  the  repeated  introduction  of  instruments,  in  order  to 
empty  the  bladder,  during  the  first  twenty-four,  or  even  forty- 
eight  hours,  after  the  injury.  A  perusal  of  the  recorded  cases  of 
this  injury  will  not  fail  to  impress  the  reader  with  the  apparent 
want  of  caution  displayed  in  the  introduction  of  catheters 
beyond  the  neck  of  the  bladder,  also  of  the  danger  which  must 
accrue  when  a  metallic  catheter  is  pushed  far  into  the  cavity  of 
the  organ,  because  so  small  a  quantity  of  urine  passes  through 
it  when  it  is  really  in  the  bladder  and  only  there.  Will  an 
anatomist  believe  that  a  ruptured  bladder  can  contain  '  between 
five  and  six  pints  '  of  urine,  or  a  physiologist  that  this  quantity 
would  be  secreted  in  about  forty  hours,  whilst  the  patient  was 
suffering  from  peritonitis,  the  result  of  extravasation  of  urine 
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into  the  peritoneal  cavity?  The  inference,  with  the  majority 
of  readers,  would  be,  that  the  catheter  had  passed  through  the 
rent  in  the  viscus,  and  removed  the  serous  eifusion  together  with 
the  extravasated  urine  from  the  peritonaeum.  The  chief  point, 
therefore,  with  the  surgeon  must  be  to  maintain  the  contracted 
state  of  the  bladder,  because  in  this  condition  the  edges  of  the 
rent  remain  in  close  approximation.  And  for  another  reason 
too.  In  a  hollow  viscus,  constructed  as  the  urinary  bladder, 
the  mucous  membrane  holds  a  somewhat  variable  position  to 
the  other  tissues  of  which  the  organ  is  composed.  The  loose 
attachments  of  this  membrane  admit  of  a  variation  in  its  rela- 
tions to  that  tissue  with  which  it  is  in  immediate  connection, 
during  the  opposite  conditions  of  extreme  distension  and  con- 
traction. So  that  when  all  the  coats  are  torn  through,  in  a 
line  perfectly  corresponding  at  the  moment  of  extreme  reple- 
tion, the  non- contractile  mucous  coat  might  overlie  the  aperture 
in  the  other  tunics,  when  the  viscus  is  empty,  and  thus  form  a 
plug  or  valve  to  assist  in  preventing  the  further  escape  of  ui-ine 
through  the  laceration.  And  furthermore,  the  rent  would 
assume  very  different  proportions  or  dimensions  in  a  dilated 
and  contracted  state  of  the  organ. 

In  order,  therefore,  to  guard  the  patient  against  any  injury 
which  may  arise  from  the  catheter  being  pushed  through  the 
lacerated  opening  in  the  bladder,  a  large  flexible  instrument 
should  be  used,  which  has  an  opening  at  the  extreme  point,  and 
not  at  the  sides  near  the  end,  as  the  catheter  in  ordinary  use 
has.  The  flow  of  half  an  ounce  of  urine,  or  even  less,  through 
such  an  instrument  is  sufficient  to  satisfy  the  operator  that  the 
bladder  contains  no  more.  The  surgeon  must  satisfy  himself 
upon  physiological  principles  regarding  the  quantity  of  urine 
drawn  off,  and  not  calculate  upon  a  very  abundant  secretion. 
Should  the  catheter  be  secured  in  the  urethra  ?  If  its  point 
could  be  fixed  just  within  the  orifice  of  the  bladder,  the  urine 
as  secreted  would  drop  from  the  open  end,  and  all  danger  of  its 
entering  the  peritoneal  cavity  would  be  thus  avoided.  But  if 
there  be  any  risk  of  introducing  it  too  far,  or  of  leaving  it  even 
in  the  rent,  it  is  clear  that  the  repeated  introduction  of  the 
instrument  is  preferable.  A  reply  to  this  query  must  then,  I 
think,  be  submitted  to  the  judgment  of  the  surgeon.  The  patient 
must  not,  on  any  account,  be  allowed  to  make  a  voluntary  effort 
to  micturate ;  and  the  use  of  the  catheter  should  be  persisted  in 
for  not  less  than  fourteen  days  after  the  receipt  of  the  injury. 
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It  should  be  here  stated  that  many  surgeons  doubt  the  possi- 
bility of  recovery  after  rupture  of  the  bladder  and  its  peritoneal 
covering,  that  is  to  say,  after  extravasation  of  urine  into  the 
peritoneal  cavity.  Readers  interested  in  this  subject  may 
refer  to  the  controversy  between  Dr.  Eben  Watson  *  and  Dr. 
GiUespie  f  on  Mr.  Chaldecott's  case.  A  paper  on  this  injury 
by  Dr.  Harrison  f  is  of  great  interest.  Recently,  Dr.  Thoi-p  § 
has  published  a  case  '  in  which  the  peritoneal  sac  was 
washed  out  with  tepid  water  injected  through  the  rent  in  the 
organ '  ending  in  recovery !  It  is  to  be  much  regretted  that 
only  the  local  symptoms  of  the  injury  are  fully  detailed.  We 
vainly  search  in  the  account  of  the  first  two  days  after  tlie 
injury  for  those  constitutional  symptoms  of  extravasation  of 
urme  into  the  peritonaeum  which  are  so  constantly  present  after 
that  occurrence.  This  omission  is  most  unfortunate,  after  the 
introductory  observations  which  precede  the  recital  of  the  case. 

The  urinary  bladder  has  been  ruptured  by  the  same  local 
cause  as  produced  a  fracture  of  the  pelvis.  This  result  has  hap- 
pened without  the  fragments  of  the  bones  inflicting  the  injury  to 
the  viscus.  An  instance  of  this  injury  is  related  by  Mr.  Partridge, 
in  the  Pathological  Transactions,  vol.  v.  p.  194.  The  conse- 
quences of  these  injuries  are  usually  so  severe  that  the  prog- 
nosis is  most  unfavourable.  The  treatment  of  the  case  will  not 
differ  from  that  before  described. 

2.  Foreign  bodies  may  inflict  injuries  oi  the  urinary  bladder, 
after  penetration  of  the  abdominal  walls ;  from  the  neigh- 
bouring canals ;  or  from  the  excretory  canal,  the  urethra ; 
and,  lastly,  fragments  of  the  pelvic  bones  may  lacerate  or  pene- 
trate its  walls. 

Penetrating  wounds  of  the  abdominal  walls  produced  by 
projectiles  from  fire-arms,  bayonet  and  sword  thrusts,  nails, 
spikes,  the  horns  of  animals,  or  surgical  instruments,  may 
extend  into  the  urinary  bladder.  Bullets  have  lodged  in  this 
viscus,  and  remained  in  its  cavity  sufiiciently  long  to  become 
covered  with  deposits  from  the  urine.    Some  interesting  cases 

*  Edinburgh  Monthly  Journal,  1848 ;  the  vol.  for  1840 ;  and  the  Glasgoiv 
Medical  Journal,  1859. 

t  Edinburgh  Monthly  Journal,  1859. 

I  Duhlin  Journal  of  Medical  Science,  1836,  vol.  ix.  p.  349. 
§  Dublin  Quarterly  Journal,  186S,  p.  306. 
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are  related  by  Mr.  Guthrie,*  to  which,  and  to  tbe  essays  on 
Gun-shot  Wounds  and  on  Injuries  of  the  Abdomen,  we  must 
refer  the  reader. 

Iron  or  wooden  stakes  which  have  entered  at  or  near  the 
anus,  after  penetrating  tlie  walls  of  the  rectum,  may  perforate 
the  urinary  bladder.    Injuries  of  this  kmd  are  on  record. 

A  very  singular  case  is  recorded  hy  Mr.  Prescott  Hewett,  in  whicli  the 
rectum  and  urinary  bladder  were  transfixed  by  the  patient  falling  upon  the 
broken  leg  of  a  chair.  Death  resulted  in  this  case  from  peritonitis,  arising  from 
extravasation  of  urine  into  the  peritoneal  cavity.f  But  a  case  has  been 
described  to  me  by  my  friend  Mr.  Buee,  of  Slough,  in  which  recovery  took 
place.  A  man  forty-six  years  old,  whilst  at  play  with  a  companion,  was  pushed 
off  a  cartload  of  fagots,  and  fell  on  to  a  pointed  stake  which  had  been  driven 
into  the  earth.  This,  passing  through  the  anus,  transfixed  the  walls  of  the 
rectum,  and  tore  the  posterior  region  of  the  bladder  immediately  behind  the 
prostate  gland.  The  index-finger  was  passed  into  the  bladder  through  the 
wound.  The  man  complained  of  intense  pain.  He  was  bled,  and  a  full  dose  of 
opium  administered.  Mustard  cataplasms  and  fomentations  were  applied  over 
the  abdomen.  He  was  kept  in  bed,  and  in  two  months  after  the  injury  the 
ui'ine  was  voided  by  the  urethra. 

Sounds,  catheters,  and  lithotrites,  if  employed  without  due 
care,  may  be  thrust  through  the  walls  of  the  bladder.  Perfora- 
tions may  be  made  in  the  bladder  with  catheters,  under  the 
impression  that  the  patient  is  suffering  from  retention  of  urine, 
whilst  effusion  into  the  abdomen  is  the  real  cause  of  the  malady. 

M.  Velpeau  states,  that  he  has  known  this  accident  to  occur  at  one  of  the 
large  hospitals  in  Paris.  The  patient  was  sounded,  and  no  urine  came  away ; 
they  pushed  with  greater  force,  and  a  very  large  quantity  of  serous  fluid 
tiscaped.  This  was  a  case  of  ascites,  and  the  instrument  had  penetrated  the 
peritonaeum.  M.  Velpeau,  adds,  '  I  was  sent  for  three  times  in  1832  to  urgent 
cases,  and  I  then  saw  how  very  easy  it  would  have  been  to  have  made  the 
mistake.  One  of  the  patients  had  not  passed  any  urine  for  four  days,  and  had 
his  hypogastrium  very  much  distended.  I  found  the  bladder  empty.  He  died 
the  same  day,  in  consequence  of  an  intestinal  rupture,  from  external  violence, 
which  caused  the  efi'usion.'  J 

In  the  use  of  instruments  during  parturition,  direct  injury 
may  be  inflicted  on  the  bladder ;  or  secondary  mischief  may 
arise  by  violent  contusion  of  the  part,  causing  extensive  slough- 
ing.   And  if  care  be  not  observed  to  ascertain  whether  the 


*  Commentaries  on  the  Surgery  of  the  War,  5th  edit.  1853,  pp.  572  et  seq ; 
also  Med-Chir.  Trans,  vol.  xxxiii.  pp.  197,  198. 
t  Trans,  of  the  Path.  Soc.  of  London,  vol.  i.  p.  152. 

X  Velpeau,  Traite  com^M  d'Anat.  chir.  gSn.  et  topograph,  du  Corps  himiain. 
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bladder  is  distended,  the  passage  of  the  child's  head  in  labour 
may  cause  it  to  burst.  The  treatment,  however,  of  the  conse- 
quences of  such  injuries,  will  be  described  in  another  essay 
(Surgical  Diseases  op  Women). 

Cases  are  on  record,  and  have  occurred  in  my  own  experience, 
in  which  fragments  of  the  pelvic  bones,  the  result  of  fracture, 
have  penetrated  this  viseus,  causing  a  fatal  issue  from  extrava- 
sation of  urine. 

3.  The  urinary  bladder  is  sometimes  ruptured  by  an  accumu- 
lation of  secretion.  Cases  of  this  kind  are,  however,  very  rare. 
The  injury  occurs  in  foetal  life  and  in  the  adult. 

Mr.  Wilkinson  King  has  published  the  report  of  a  case  of 
foet^^s  in  which  the  bladder  was  burst  by  accumulated  urinary 
secretion.  It  happened  in  consequence  of  the  urethra  being 
congenitally  impervious.*  Also,  cases  bearing  on  this  subject 
are  related  by  Dr.  Eobert  Lee.f  In  the  Museum  of  the  Eoyal 
College  of  Surgeons,  there  is  a  preparation  (No.  1,967)  of  'the 
bladder  of  a  woman  which  burst  near  the  entrance  of  the 
ureter,  in  consequence  of  neglected  retention  of  urine.'  See 
Diseases  op  the  Urinaet  Organs. 

Dislocation  of  portions  of  the  urinary  bladder  forming  hernial 
tumours  in  the  scrotum,  is  noticed  in  the  essay  on  Diseases 
OP  the  Urinary  Organs.  A  remarkable  case  is  recorded  in  the 
Pathological  Transactions,  vol.  iv.  p.  187,  illustrated  by  woodcuts. 

Foreign  bodies  in  the  bladder. — The  following  remarks  apply 
to  foreign  bodies  introduced  into  the  bladder  along  the  urethra. 

Portions  of  catheters  and  bougies,  metallic  or  flexible  ;  pieces 
of  straw,  of  tobacco-pipe,  pen-holders,  hair-pins,  a  piece  of 
French  chalk,  of  slate-pencil,  a  bodkin-case  ; — these  are  all 
articles  which  have  been  removed  from  the  bladder  or  urethra. 

If  the  foreign  body  remains  long  in  the  bladder,  it  generally 
becomes  coated  with  deposits  from  the  urine. 

In  1829  a  sailor  was  in  Guy's  Hospital,  under  the  care  of  Mr.  B.  B.  Cooper. 
Three  months  hefore,  a  portion  of  a  bougie  which  he  was  using  broke  off, 
and  remained  in  the  bladder.  After  many  ineffectual  attempts  to  remove  it 
with  the  forceps  had  been  made,  Mr.  Cooper  performed  the  usual  lateral  opera- 
tion of  lithotomy.    The  piece  of  bougie,  coated  with  phosphates,  was  removed. 


•  Gui/s  Hospital  lieports,  vol.  ii.  1837,  p.  508. 
t  Med.-Chir.  Trans,  vol.  xix.  pp.  2.38  et  seq. 
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The  man,  however,  subsequently  sank  from  disease  of  the  kidnevs.  T!ie  case 
is  related  in  Gay's  Hospital  Reports,  1844,  p.  176,  and  the  piece  of  bougie  is  in 
the  hospital  museum. 

Catheters  made  of  gutta-percha  become  bj  age  and  use 
rather  brittle. 

A  man  was  admitted  into  Guy's  Hospital  under  my  care,  who,  after  having 
used  an  instrument  of  this  material  for  some  time,  broke  off  a  piece  of  the  end 
as  he  was  removing  it  from  the  bladder.  He  soon  felt  inconvenience  from  it ; 
and  on  examination  it  was  easily  felt  with  a  sound,  as  well  as  some  concretion 
which  had  been  deposited  on  it.  I  introduced  a  lithotrite,  and  succeeded  in 
breaking  the  tube  in  pieces.  The  fragments  were  voided  with  the  urine  by 
the  ordinary  act  of  micturition,  and  the  patient  was  entirely  relit-ved  of  his 
difficulty. 

An  elderly  man,  who  had  been  in  the  habit  of  introducing  a  silver  catheter 
and  retaining  it  for  some  time,  when  in  bed,  fell  asleep,  and  rolling  over,  broke 
the  instrument.  About  half  was  withdrawn,  leaving  the  remainder  partly  in 
the  bladder  and  partly  in  the  urethra.  I  introduced  a  long  pair  of  forceps  by 
the  urethra,  and  fixing  the  catheter  by  pressure  in  the  perinseum,  was  able  to 
grasp  the  tube  and  extract  it.  Fortunately  the  broken  end  of  the  metal  was 
rather  rough  and  slightly  bent  at  the  site  of  fracture,  which  afforded  a  good 
hold  for  the  forceps. 

Mr.  H.  Norris  sent  to  Sir  Astley  Cooper  a  number  of  calculi  formed  upon  a 
piece  of  straw.  The  patient  from  whom  they  were  removed  had  been  in  tlie 
habit  of  introducing  a  tube  of  this  material  to  empty  his  bladder.* 

In  the  Museum  of  Guy's  Hospital  there  is  the  section  of  a  large  calculus,  the 
nucleus  of  which  consists  of  a  portion  of  tobacco-pipe.  Sir  Astley  Cooper  used 
to  relate  a  case  in  which  the  nucleus  was  a  silver  toothpick.f 

A  man  entered  Guy's  Hospital,  under  my  care,  who  had  passed  the  wooden 
handle  of  a  magnum-bonuni  steel-pen  into  his  urethra  and  bladder,  with  the 
view  to  stir  up  some  sediment  which  he  believed  to  be  therein.  Many  attempts 
were  made  with  differently-shaped  forceps  to  extract  it.  None  of  them  held  it 
sufficiently  firmly  to  allow  it  to  be  pulled  from  under  the  pubic  arch.  Its  end 
was  distinctly  felt  through  the  walls  of  the  urethra  in  front  of  the  scrotum. 
It  was  necessary  to  open  this  canal  at  that  point,  and  then  it  was  easily 
removed. 

Incised  wounds  of  the  urethra  and  corpus  spongiosum  uretbrse 
heal  very  quickly,  and  experience  has  shown  that  the  removal 
of  bodies  impacted  in  the  urethra  is  accomplished  with  less  in- 
jury to  the  canal  by  external  incision  than  by  subjecting  the 
patient  to  the  risk  of  lacerating  the  tissues  by  the  use  of  forceps, 
and  the  pressui*e  exerted  by  the  foi'eign  body  to  be  removed. 

The  direction  of  all  incisions  should  be  parallel  with  the  long 
axis  of  the  urethra ;  the  opening  in  the  integuments  should  be 

•  A  relation  of  the  case,  and  a  drawing  of  the  stones,  is  given  in  the  Guys 
Hospital  Bf ports,  1840,  p.  241. 

t  Guys  Hospital  liiports,  1837,  p.  273. 
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larger  than  in  the  coi-pns  spongiosum,  and  that  in  the  last 
structure  longer  than  in  the  sub-mucous  tissues  and  mucous 
membrane.  The  edges  of  the  wound  are  on  no  account  to  be 
brought  together  with  sutures,  but  it  should  be  allowed  to  heal 
by  granulation.  There  is  no  necessity  for  the  introduction  of  a 
catheter. 

An  application  was  made  to  the  late  Mr.  Avery  to  remove  from  a  man's 
urethra,  a  two-pronged  wire  hair-pin,  such  as  ladies  employ  to  arrange  their  hair. 
The  patient  had  introduced  it  with  the  bent  end  foremost,  and  when  he  let 
go  of  the  pointed  ends  they  sprang  sideways,  and  became  impacted  in  the  walls 
of  the  urethra  at  some  distance  from  its  orifice.  Mr.  Avery  introduced  a 
metallic  tube  into  the  urethra,  pressed  the  points  of  the  pin  together,  and 
conducted  them  into  the  tube,  where  they  became  fixed ;  both  the  tube  and 
pin  were  then  easily  withdrawn. 

But  the  strangest  thing  to  introduce  into  this  canal  was  a  piece  of  French 
chalk,  scraped  to  a  convenient  size  and  shape.  At  its  middle,  one  end  of  a 
piece  of  string  was  tied,  and  to  the  other  end  of  the  string  the  half  of  a 
common  shoe-hom.  The  man  actually  came  into  Guy's  Hospital  with  this 
dangling  from  his  penis.    Mr.  Thomas  Callaway  removed  the  chalk. 

Women  occasionally  introduce  foreign  bodies  into  the  bladder. 
The  comparative  shortness  of  the  urethra  enables  the  surgeon 
to  remove  them  with  greater  facility  than  in  the  male  sex.  The 
operation  may  be  accomplished  after  dilatation  of  the  canal, 
when  attempts  made  before  have  failed.*  Mr.  Steel  removed 
from  the  bladder  of  a  girl  a  bone  bodkin-case,  with  a  piece  of 
thread  tied  around  its  middle. i" 

Foreign  bodies  occasionally  pass  from  the  urethra,  the  en- 
trance of  which  into  the  canal  is  not  .'Iways  explicable. 

An  interesting  case  of  this  kind  was  one  in  which  the  substance  seemed  to  be 
a  fish-bone,  which  was  voided  by  a  patient  who  was  under  the  observation  of  Mr. 
B.  Cooper.  It  is  recorded  in  Guy's  Hospital  Reports,  1841,  p.  189.  Mr.  Alfred 
Roberts,  of  Sydney,  sent  to  Guy's  Hospital  Museum  a  piece  of  slate-pencil  whicli 
liad  been  removed  from  the  bladder,  and  which,  as  that  gentleman  states,  is 
proved  to  have  entered  the  bladder  from  a  neighbouring  viscus. 

The  presence  of  a  foreign  body  in  the  bladder  having  been 
detected,  it  must  be  removed.  In  the  female  this  may  be 
accomplished  by  dilating  the  meatus,  and  making  use  of  forceps 
especially  adapted  to  seize  and  retain  the  body.  It  may  per- 
haps be  broken  with  a  lithotrite.  In  the  male  the  length  of  the 
urethra  precludes  the  hope  of  extracting  a  foreign  body  from 

*  See  Med.-Chir.  Transactions,  vols.  viii.  aud  xii.  ;  two  papers  by  Sir  Astley 
Cooper. 

t  Guy's  Hospital  Reports,  1853,  p.  316. 
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the  bladder  by  means  of  forceps  introduced  along  tbe  canal : 
but  it  may  be  crushed  with  a  lithotrite,  and  the  fragments  after- 
wards expelled.  If  this  cannot  be  done,  an  incision  may  be 
made  in  the  centre  of  the  perinaeum,  the  urethra  opened,  and 
the  extraneous  body  removed  by  dilating  the  prostatic  portion 
of  the  canal ;  or  the  usual  operation  of  opening  the  bladder,  as 
in  the  lateral  operation  for  lithotomy,  can  be  performed. 

Injuries  of  the  urethra. — 1.  Simple  incised  wounds  of  the  urethra 
readily  heal  when  longitudinal.  Such  wounds  are  dangerous 
in  proportion  to  their  depth,  as  regards  their  direction,  and  the 
tissues  fvhich  may  be  implicated  in  tbe  injury. 

A  man,  fifty-two  years  old,  was  admitted  into  Guy's  Hospital,  under  my  care, 
in  1855,  who  bad  fallen  upon  a  chisel  a  few  days  before  admission.  Tliis 
instrument  bad  inflicted  a  wound  at  the  back  part  of  tbe  scrotum,  and  cut  into 
tbe  urethra.  When  admitted,  the  tissues  of  tbe  scrotum,  penis,  perinseum, 
and  hypogastric  region  of  tbe  abdomen,  were  infiltrated  with  urine,  and  the 
integuments  gangrenous  in  several  points.  Free  incisions  were  made  into  the 
connective  tissue  of  tbe  regions  involved  in  the  disease;  but,  in  spite  of  tlie 
liberal  administration  of  stimuli  and  opium,  be  became  delirious,  and  died 
within  a  fortnight  after  the  receipt  of  the  injury.  The  rule  in  all  like  cases  is 
to  prevent  the  infiltration  of  the  tissues  with  urine  ;  and  therefore  there  can  be  no 
objection  to  enlarge  the  external  wound,  if  there  be  the  slightest  reason  to  fear 
that  tliis  secretion  may  become  extravasated.  The  man  whose  case  is  related 
above  died  from  tbe  effects  of  extravasation  of  urine,  namely,  gangrene; 
and  had  be  sooner  applied  for  relief,  it  is  quite  possible  he  might  have  lived. 

Contused  and  lacerated  wounds  of  the  urethra. — Injuries  inci- 
dental to  the  female  urethra  are  rare.  It  is  so  short  and  so  well 
protected  by  the  surrounding  parts,  that  contusions  which 
would  cause  laceration  of  this  canal  in  the  male,  generally 
produce  their  influence  on  the  vagina  or  a  part  of  the  vulva. 
It  is  liable  to  injury  in  the  treatment  of  difficult  parturition, 
the  effects  of  wliich  are  shown  in  the  existence  of  fistulous 
communications  between  this  canal  and  the  vagina.  The 
treatment  of  such  cases  is  described  in  another  part  of  this 
work  (Surgical  Diseases  op  Women). 

But  the  urethra  of  the  male  is  often  lacerated,  at  any  age, 
especially  in  .boyhood  or  youth.  The  injury  is  produced  by 
violently  striking  the  perinaeum  in  falling  astride  a  firm  i-esist- 
ing  body,  such  as  the  top  rail  of  an  iron  or  wooden  fence,  the 
back  of  a  chair,  the  sharp  edge  or  corner  of  a  box,  or  of  any 
hard  body,  in  fact,  which  just  fits  the  '  crutch '  or  perineal 
region.    The  urethi-a  is  unfortunately  so  placed  as  to  receive 
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the  full  violence  of  such  a  blow.  For,  between  the  pubic  arch 
above  and  the  resisting  body  below,  it  is  violently  driven  against 
the  former,  and  becomes  torn  transversely.  It  may  even  be 
completely  severed.  In  this  case  the  continuity  of  the  mucous 
membrane  is  destroyed,  and  if  the  surrounding  parts  be  much 
detached  from  their  fascial  connections,  the  two  torn  extremi- 
ties of  the  urethra  lie  widely  apart  from  one  another.  The 
portion  of  the  canal  most  frequently  torn  in  this  manner  is 
that  which  is  placed  in  relation  to  the  deep  perineal  fascia, 
and  the  rent  may  be  anterior  or  posterior  to  this  structure. 
The  greatest  risk  to  life  attends  the  last  variety ;  for  if  extra- 
vasation of  urine  takes  place  into  the  connective  tissue  of  the 
pelvis,  the  danger  of  intrapelvic  suppuration  and  peritonitis  is 
imminent. 

The  simplest  form  of  injury  to  the  urethra  very  often  happens 
to  boys,  who  in  climbing  over  railings  fall  astride  the  topmost 
bar.  A  little  blood  flows  from  the  urethra,  as  the  immediate 
result  of  the  injury ;  and,  after  the  lapse  of  a  few  hours,  the 
scrotum  becomes  ecchymosed  and  swollen.  The  urine  voided 
by  the  efibrts  of  the  patient  soon  after  the  receipt  of  the  injury 
is  often  bloodless,  or  but  slightly  tinged  with  blood.  Its  contact 
with  the  abraded  surface  gives  pain,  and,  in  consequence,  the 
child  is  averse  to  repeat  the  effort.  In  course  of  time,  however, 
he  is  impelled  by  an  urgent  desire  to  empty  the  bladder.  Such 
attempts  being  fruitless,  a  surgeon  is  called,  and  his  assistance 
is  required  to  relieve  the  bladder  of  its  contents.  The  retention 
of  urine  is  caused  partly  by  the  effusion  of  blood  into  the  cells 
of  the  corpus  spongiosum  urethrse  and  suri-ounding  tissues,  and 
partly  by  inflammatory  effusion  in  the  immediate  neighbour- 
hood of  the  wounded  mucous  membrane.  Great  caution,  care, 
and  gentleness  are  required  in  the  introduction  of  an  instrument. 
It  should  be,  at  first,  a  flexible  catheter  without  the  stilette. 
Failing  to  introduce  this,  the  stilette  may  be  inserted ;  and  if 
the  obstacle  be  still  insuperable,  a  metallic  catheter  must  be 
employed.  The  introduction  of  the  instrument  is  sometimes 
facilitated  by  gently  pressing  the  point  against  the  superior 
wall  of  the  urethra.  A  catheter  should  not  be  secured  in  the 
bladder,  for  when  this  is  done,  the  urine  may  ooze  along  the 
canal,  by  the  sides  of  the  insti-ument,  and  become  extravasated 
into  the  tissues  about  the  site  of  the  laceration.  Besides,  the 
presence  of  the  instrument  stretches  the  urethra,  and  tends 
to  keep  the  divided  tissues  apart.    Warm  fomentaiioiis  or 
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evaporating  lotions  should  be  applied  to  the  contused  regions. 
If  there  be  continued  haemorrhage,  the  local  application  of  ice 
is  indicated. 

The  following  case  is  a  good  illustration  of  the  symptoms,  the  treatment,  and 
its  happy  results,  of  a  contused  wound  of  the  urethra.  A  man  thirty-eight 
years  old  fell  astride  the  back  of  a  chair,  and  very  soon  afterwards  passed  blood 
from  the  urethra.  Five  hours  after  the  receipt  of  the  injury  he  was  admitted 
into  Guy's  Hospital.  The  bladder  was  distended,  blood  flowed  from  the 
urethra,  and  he  was  suffering  much  from  local  pain.  I  introduced  a  lavye 
flexible  catheter,  through  which  the  urine  flowed  freely  without  blood.  This 
was  secured  to  the  penis,  and  allowed  to  remain  in  the  bladder  the  three 
succeeding  days.  The  catheter  was  then  withdrawn,  as  the  urine  could  not 
pass  through  it;  but  I  was  uuable  to  introduce  anothei'.  The  instruments 
seemed  to  run  behind  the  prostate  gland.  As  the  man  could  not  void  urine,  I 
incised  the  perinaeum  along  the  line  of  the  raph6.  This  region  contained  much 
extravasated  blood,  and  tire  urine  flowed  freely  from  the  wound.  Everything 
proceeded  satisfactorily  until  the  sixth  day  after  the  operation,  when  profuse 
haemorrhage  occurred.  It  was  arrested  by  applying  cold  and  pressure.  At  the 
end  of  a  month  after  the  injury  the  perineal  wound  was  entirely  closed,  and  all 
the  urine  voided  by  the  urethra.  When  he  left  the  hospital  there  was  no 
contraction  of  the  urethra,  for  I  could  pass  a  large  metallic  sound  without 
causing  any  pain. 

The  most  extensive  injury  to  the  urethra  and  surrounding 
parts  may  exist  without  there  being  any  indications  in  the 
perineal  region  for  some  time  after  the  accident. 

A  young  man  was  brought  into  the  hospital  who  had  fallen  astride  one  of 
the  large  hooks  which  connect  railway  carriages.  A  few  hours  after  the 
accident  the  perinaeum  showed  no  signs  of  injury,  and  a  little  blood  only  passed 
per  urethrani.  He  desired  to  micturate;  made  an  attempt  to  empty  the 
bladder,  but  failed  to  pass  a  drop  of  urine.  I  introduced  a  flexible  catheter 
without  difficulty,  and  drew  off"  an  ordinary  amount  of  urine  tinged  with  blood. 
I  withdrew  the  catheter,  surmising  that  no  impediment  would  subsequently 
arise  to  prevent  the  introduction  of  au  instrument.  However,  greatly  to  my 
disappointment,  the  next  time  micturition  was  desired,  the  patient  was  unable 
to  pass  a  drop  of  urine,  and  a  catheter  could  not  be  introduced  iuto  the  bladder. 
During  the  interval  which  had  now  elapsed  since  the  introduction  of  the 
catheter,  the  integuments  of  the  perinaeum  and  scrotum  had  become  ecchy- 
mosed,  swollen,  and  painful  on  pressure.  An  incision  was  made  through  the 
integuments  along  the  whole  extent  of  the  raph^,  and  the  severity  of  the 
injury  was  at  once  detected  by  gentle  examination  with  the  finger.  The 
tissues,  covered  by  the  integuments,  were  extensively  torn,  the  prostate  gland 
could  be  felt ;  but  as  a  very  large  quantity  of  extravasated  blood  filled  the 
periuiEum,  the  wound  of  the  urethra  was  not  discoverable.  Soon  after  the 
periiKBum  had  been  incised  the  urine  escaped  at  the  wound,  suppuration  was 
established,  and  cicatrisation  proceeded  favourably.  The  man  was  able  to  pass 
water  from  the  urethra  in  a  very  good  stream.  After  a  time,  however,  the 
cicatrix  of  the  urethra  contracted,  and  a  phosphatic  calculus  formed  in  the 
bladder.    This  was  extracted  by  the  lateral  operation ;  the  wound  healed 
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favourably,  and  the  man  passed  water  in  a  very  good  stream  when  I  last  saw 
him.  In  this  case,  it  is  not  probable  that  the  xirethra  was  completely  divided 
transversely. 

The  following  case  is  one  of  complete  transverse  division  of  the  urethra  in 
the  perinseum.  A  boy,  fourteen  years  old,  was  brought  into  Guy's  Hospital  in 
January  1856.  The  penis,  scrotum,  perinseum,  and  hypogastric  region  were 
black  with  eifused  blood.  Retention  of  urine  had  existed  many  hours,  and  the 
distended  bladder  could  be  felt,  as  high  as  the  umbilicus.  This  injury  had 
been  produced  by  a  fall  astride  a  rail.  There  was  not  even  a  scratch  on  the 
integuments  anywhere.  Of  course,  an  attempt  was  made  to  pasc  a  catheter, 
but  it  could  not  be  introduced  into  the  bladder.  I  therefore  made  an  incision 
along  the  line  of  the  raphe,  and  the  urine  soon  began  to  trickle  away  ;  but  I 
was  unable  to  discover  the  vesical  end  of  the  urethra.  All  the  urine  passed 
through  the  perineal  wound  for  some  weeks,  but,  by  degrees,  through  the 
whole  length  of  the  urethra.  Only  a  few  drops  escaped  by  a  tistulous  opening  in 
the  perinseum.  After  unsuccessful  attempts  to  close  this,  I  divided  the  peri- 
neeum  and  urethra  upon  a  grooved  staff,  and  introduced  a  flexible  catheter,  in 
the  hope  that  the  urethra  might  be  established  by  healing  over  it.  In  this  I 
was  disappointed ;  and  the  boy  left  the  hospital  with  the  urethra  contracted, 
and  the  urine  passing  out  of  the  perineal  fistula.  He  next  entered  another 
metropolitan  hospital,  where  the  surgeon,  by  the  performance  of  an  operation 
similar  to  that  above  described,  succeeded  in  closing  the  fistula,  re-establishing 
the  ui'ethra  and  keeping  it  pervious,  so  long  as  instruments  were  daily  employed 
to  prevent  contraction.  The  boy  left  the  hospital,  neglected  to  pass  the  bougie, 
and  the  urethra  contracted.  He  then  suffered  from  retention  of  uiine ;  a  No.  1 
catheter  was  passed,  and  by  increasing  the  size  of  the  instrument  the  urethra 
was  dilated.  Urinary  abscesses  subsequently  formed  in  the  perinfeum,  fistuLe 
were  established,  and  to  cure  these  the  perinteum  was  divided  as  before.  This 
wound  never  entirely  closed  ;  he  was  again  admitted  into  Guy's  Hospital, 
suffering  with  stricture  and  perineal  fistulae,  and  left  it  only  slightly  relieved. 
In  April  1869,  he  again  came  under  my  care.  The  last  few  months  he  had 
passed  in  great  distress.  There  was  a  small  fistula  in  the  perinseum,  through 
which  he  voided  all  the  urine.  I  could  not  pass  an  instrument  along  the 
uretlira  beyond  the  perinseum.  The  canal  was  quite  closed.  From  the  perineal 
fistula  a  probe  readily  passed  into  the  bladder.  That  viscus  was  inflamed,  and  his 
constitutional  powers  were  very  low.  I  divided  the  perinseum  in  the  middle 
line,  and  established  a  free  communication  with  the  anterior  division  of  the 
urethra.  In  due  time  this  operation  was  attended  with  complete  success,  and  tlie 
man,  now  twenty-seven  years  old,  left  the  hospital  passing  urine  easily  through 
the  whole  length  of  the  urethra,  but  with  a  perineal  fistula. 

The  danger  to  life  resulting  from  extravasation  of  urine  into  the  pelvic  con- 
nective tissue,  as  a  consequence  of  rupture  of  the  urethra  and  laceration  of  the 
surrounding  textures,  is  illustrated  by  the  following  case.  It  also  demonstrates 
the  ill  effects  arising  from  delay  in  cutting  open  the  perinseum,  as  well  as  from 
plugging  the  part  with  sponge  to  arrest  ha?morrhage. 

A  healthy  man,  thirty-eight  years  old,  fell  astride  a  chest,  and  struck  his 
perina2um  against  one  of  its  corners  with  great  vi(dence.  He  came  soon  after 
to  the  hospital,  and  my  dresser  passed  a  flexible  catheter  without  any  difficulty, 
and  fastened  it  to  the  penis.  The  next  day,  the  scrotum,  perinaeum,  and  penis 
were  infiltrated  with  blood,  and  quite  black.  The  urine  was  passed  freely 
through  the  catheter.    The  following  day  the  catheter  became  filled  with 
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coagula,  and  blood  passed  along  the  urethra  by  its  sides.  It  was  removed 
forty-eight  hours  ivfter  the  infliction  of  the  injury,  and  as  the  urine  did  not 
flow  away,  I  incised  the  perinteum  along  the  raphe.  The  coagulum  was  large, 
and  the  htemorrhage  profuse.  The  urethra  was  severely  torn,  and  the  finger 
could  be  passed  deeply  as  far  as  the  prostate  gland  and  by  its  sides.  A 
catheter  could  not  be  introduced  into  the  bladder.  The  hsemorrhage  was 
arrested  by  the  local  application  of  cold,  and  a  piece  of  sponge  placed  in  the 
wound.  The  next  day  evidences  of  local  peritonitis  appeared,  pain  in  the 
hypogastric  region,  shivering,  small  wiry  pulse,  and  at  last  hiccough.  Opium 
was  freely  administered ;  but  the  constitutional  disturbance  increased,  the 
wound  became  gangrenous,  and  the  man  expired  upon  the  eighth  day  after  the 
receipt  of  the  injury.  The  decomposition  of  the  body  was  far  advanced  when 
the  post-mortem  examination  was  made,  and  no  well-marked  indications  of 
peritonitis  or  of  pelvic  suppuration  were  discernible.  Death  was,  however, 
certainly  due  to  the  severe  constitutional  excitement  caused  by  the  injury  and 
its  consequences ;  and  if  sufficient  local  evidence  of  the  fact  was  wanting,  its 
absence  must  be  attributed  to  the  condition  of  the  body  at  the  time  the  necropsy 
was  made.  Doubtless  the  man  died  from  constitutionjil  disturbance,  caused  by 
the  extravasation  of  urine  into  the  pelvic  subperitoneal  connective  tissue  :  and 
as  regards  the  treatment  of  the  case,  the  question  is,  whether  it  would  not 
have  been  better  to  have  incised  the  perinaeum  sooner  after  the  injury.  In  cases 
of  this  nature  it  is  impossible  to  judge  of  the  extent  of  the  mischief  in  all  of 
them,  and  as  in  this  instance  the  catheter  was  in  the  bladder,  and  the  urine 
flowed  freely  through  it  for  thirty-six  hours,  I  did  not  consider  the  operation  of 
incising  the  perinffium  demanded  immediately  after  admission.  In  all  proba- 
bilitj'  the  extravasation  of  urine  was  extending,  in  consequence  of  the  fluid 
escaping  b}'  the  sides  of  the  catheter ;  and  as  the  coagulum  was  quite  super- 
ficial, just  beneath  the  integuments,  the  urine  infiltrated  the  deeper-seated 
tissues,  and  passed  behind  the  deep  perineal  fascia,  which  was  lacerated.  I 
should  not  again  make  use  of  a  sponge  and  plug  to  restrain  the  bleeding, 
unless  a  catheter  could  be  retained  in  the  bladder  ;  for  I  think  it  partly  assisted 
in  preventing  the  escape  of  the  urine  with  the  freedom  so  desirable  in  these 
cases.  Local  pressure  with  the  finger  is  the  best  means  to  arrest  haimorrhage 
from  this  region. 

The  local  treatment  in  all  cases  of  injury  to  the  urethra,  in 
which  there  is  reason  to  fear  that  extravasation  of  urine  may 
take  place,  is  now  clearly  established.  It  consists  in  making  an 
incision  along  the  raphe  of  the  periucEum,  so  as  to  allow  the  fluid 
to  escape  with  the  utmost  facility.  Delay  in  the  performance 
of  this  operation  causes  imminent  risk  to  the  life  of  the  patient, 
and  probably  an  aggravation  of  the  local  mischief. 

I  have,  on  one  occasion  only,  used  a  suture  to  retain  the  divided  ends  of  the 
urethra  in  contact.  The  treatment  was  attended  with  the  most  successful 
results.  A  very  healthy  boy,  fourteen  years  old,  was  kicked  on  the  perinaeum 
by  a  horse.  lie  came  into  Guy's  Hospital  with  retention  of  urine.  The 
perineal  region  was  filled  with  blood,  and  I  was  unable  to  pass  a  catheter.  I 
divided  the  perinieum  in  its  middle  line,  and  alter  clearing  away  the  coagula 
saw  the  divided  ends  of  the  urethra.    The  orifice  of  the  posterior  division  of 
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the  canal  was  tanging  freely  in  the  wound,  having  been  detached  from  the 
corpora  cavernosa.  With  a  single  suture,  I  brought  the  ends  of  the  urethra 
together,  passed  a  gum  elastic  catheter  into  the  bladder,  and  fixed  it  there. 
The  wound  healed  rapidly  ;  not  the  least  contraction  has  followed  the  cicatrisa- 
tion, although  it  is  now  three  years  since  the  accident  happened. 

The  constitutional  treatment  consists  in  supporting  tlie 
povrers  of  the  patient,  and  in  administering  opium  if  there  be 
much  local  tenderness,  especially  in  the  hypogastric  region. 
Should  symptoms  of  peritonitis  arise,  the  treatment  suitable  to 
arrest  that  malady  must  be  adopted. 

Injuries  of  the  urethra,  inflicted  from  its  mucous  surface, 
frequently  result  from  the  passage  of  foreign  bodies  along  this 
canal.  In  this  category  must  be  classed  the  lacerations  of  the 
urethra,  and  its  surrounding  textures,  by  the  forced  introduction 
of  sounds  and  catheters,  in  an  effort  made  to  reach  the  urinary 
bladder.  The  necessity  for  this  operation  arises  in  consequence 
of  a  contraction  in  some  part  of  the  calibre  of  the  excretory 
tube.  When,  therefore,  the  urethra  is  wounded  in  front  of  the 
stricture  by  eatheterism,  the  direction  of  the  wound  is  from  its 
orifice  on  the  glans  penis  towards  the  urinary  bladder.  An 
opening  more  or  less  valvular  is  made,  and  extravasation  of 
urine  does  not  commonly  take  place.  The  course  of  the  wound, 
or  '  false  passage '  as  it  is  termed,  varies  much  in  length  and 
in  its  relations  to  the  surrounding  parts.  If  the  floor  of  the 
urethra  be  perforated  a  little  behind  the  bulb  of  the  corpus 
spongiosum  urethrse,  the  wound  may  run  behind  tiie  jjrostate 
gland,  and  then  penetrate  the  neck  of  the  bladder.  If  the 
point  escapes  through  the  roof  of  the  urethra,  it  may  run 
behind  the  pubes  and  enter  the  anterior  wall  of  the  bladder. 
If  it  escapes  from  the  urethra  in  front  of  the  stricture,  it  may 
pass  by  it  on  one  side  or  the  other,  and  entering  the  canal 
again  posterior  to  the  constriction,  a  twofold  perforation  of  its 
walls  will  be  established.  In  these  cases  extravasation  of  urine 
will  be  almost  certain  to  ensue.  Many  of  the  cases  of  retention 
of  urine  admitted  into  the  hospitals  require  the  operation  of 
puncture  of  the  bladder  from  the  rectum,  in  consequence  of  the 
existence  of  false  passages  resulting  from  unskilful  attempts 
made  to  pass  an  instrument  through  the  contracted  urethra. 
Even  fatal  hsemorrhage  may  ensue  from  a  wound  of  the  urethra 
thus  made. 

A  surgeon  has  often  to  treat  these  injuries.  Tliey  are  seen 
at  two  stages  :  the  first,  soon  after  the  false  passage  has  been 
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made,  when  the  patient  is  suffering  from  retention  of  urine, 
and  the  bladder  in  a  state  of  extreme  distension  filling  up  the 
pelvis.  What  is  to  be  done  ?  Opium  in  full  doses  has  been 
administered  ;  the  patient  has  been  placed  in  a  warm  bath, 
perhaps  chloroform  has  been  inhaled  ;  two  or  three,  or  even 
more,  surgeons  have  failed  in  their  efforts  to  introduce  a  cathe- 
ter ;  not  a  drop  of  urine  has  escaped  from  the  urethra,  but 
only  some  blood.  Upon  inquiry,  we  find  the  patient  has  been 
the  subject  of  stricture  for  many  years,  and  that  for  some  weeks 
the  urine  has  only  dribbled  away,  and  at  times  but  a  few  drops 
could  be  voided.  To  delay  emptying  the  distended  bladder  is 
now  no  longer  admissible,  and  the  cries  and  entreaties  of  the 
patient  to  be  relieved  compel  immediate  proceedings.  One 
more  attempt  is  made  to  introduce  a  catheter  into  the  bladder, 
and  although  different  sizes  are  selected,  and  the  utmost  dex- 
terity employed,  still  the  point  of  the  instrument  will  run  into 
the  false  passage,  and,  with  the  index-finger  in  the  rectum, 
it  may  be  felt  near  the  prostate  gland.  By  depressing  the 
shaft  of  the  catheter,  and  with  a  little  force,  at  the  same 
time  directing  the  instrument  with  the  index-finger  in  the 
rectum,  it  may  be  made  to  enter  the  bladder.  The  urine  flows 
freely,  and  the  sufferer  is  at  once  relieved.  But  is  the  relief 
permanent  ?  The  bladder  is  empty  truly,  but  a  false  passage  is 
established,  by  which  the  urine  subsequently  escapes  into  the 
connective  tissue  between  the  organs  of  the  pelvis;  and  the 
case  becomes  one  of  extravasation  of  urine.  The  condition 
of  the  patient  is  not,  therefore,  improved  by  this  operation. 

Another  operation  by  which  the  distended  bladder  may  be 
emptied,  is  that  of  making  an  incision  in  the  centre  of  the 
perinseum,  and  opening  the  urethra  from  that  region  behind 
the  stricture.  This  has  been  successfully  performed  in  several 
cases. 

Two  other  operations  are  practicable.  1st,  to  introduce  a 
trocar  and  canula  from  above  the  pubes  into  the  bladder ;  2nd, 
with  the  same  instruments  to  puncture  the  bladder  from  the 
rectum.  I  have  no  hesitation  in  strongly  recommending  the 
last  operation ;  and  this  recommendation  is  founded  upon  the 
observation  of  a  very  large  number  of  most  successful  cases. 
By  this  procedure,  extravasation  of  m-ine  will  be  prevented. 
The  details  of  the  operation  would  be  out  of  place  here. 

The  second  stage  is  that  of  extravasation  of  urine.  The 
escape  of  this  fluid  does  not  always  depend  upon  the  catheter 
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being  pushed  into  the  bladder,  but  may  arise  in  consequence  of 
the  urethra  bursting  posterior  to  the  constriction.  This  last 
condition  generally  depends  upon  a  morbid  state  of  the  canal 
in  that  region,  set  up  by  the  continued  pressure  of  the  retained 
fluid,  by  which  the  tissues  are  inflamed,  and  at  last  ulcerate  or 
slough. 

The  treatment  of  cases  of  extravasation  of  urine  need  not  be 
fully  detailed  here,  especially  as  we  have  already  dwelt  upon 
this  point  when  describing  lacerations  of  the  urethra  causing 
the  same  lamentable  consequences. 

A  curious  injury  of  the  mucous  membrane  and  submucous 
connective  tissue  of  the  urethra  occasionally  takes  place  drring 
the  occurrence  of  a  chordee.  The  patient  feels  something  snap 
about  two  or  three  inches  within  the  canal,  a  few  drops  of  blood 
escape,  and  considerable  tenderness  or  soreness  is  experienced 
during  the  act  of  micturition  for  a  few  days  afterwards.  The 
mucous  membrane  has  been  torn.  The  result  is  cicatrisation ; 
and  as  the  cicatrix  contracts,  a  hard  wiry  ring  remains,  which 
occasionally  establishes  a  stricture.  This  may  subsequently 
require  treatment  by  dilatation  or  incision. 

When  the  urethra  is  lacerated  in  the  prostatic  portion  of  its 
course,  the  blood  which  flows  from  the  wound  passes  backwards 
into  the  bladder,  coagulates,  and  distends  the  organ.  Great 
suffering  results  ;  constant  desire  exists  to  empty  the  viscus, 
and  ineffectual  attempts  are  made.  The  distended  bladder  may 
be  easily  felt  in  the  pubic  region,  and  although  a  catheter  is 
passed,  the  size  of  the  distension  of  the  bladder  is  not  diminished. 
Perhaps  a  few  drops  of  blood  and  urine  flow  through  the  instru- 
ment, and  that  is  all.  Under  these  circumstances  the  viscus 
may  be  emptied  by  fixing  a  syringe  to  the  end  of  a  metallic 
catheter,  which  should  be  first  introduced  into  the  bladder.  It 
is  always  advisable  to  make  use  of  a  larger  instrument  than 
that  with  which  the  injury  was  inflicted.  To  make  the  junction 
of  the  catheter  with  the  syringe  impermeable  to  air,  some 
warmed  white-  or  bees-wax  should  be  pressed  around  them  at 
that  point.  Elevation  of  the  piston  slowly  and  steadily  will  then 
remove  all  the  coagvdated  blood  from  the  bladder.  To  aid  the 
operation,  a  little  water  at  the  temperature  of  the  urine  may  be 
injected. 
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EoREiGN  Bodies  in  the  Ukethka. 
The  reader  is  referred,  on  this  head,  to  the  essay  on  Calculus. 

(B.)  Injuries  op  the  Organs  of  Generation. 

Injuries  of  the  penis. — Contusions  and  wounds  of  this  orga,n 
are  uncommon.  In  contusions,  the  effused  blood  extends  freely 
in  the  loose  subcutaneous  connective  tissue,  and  produces  an 
unusually  dark  purple  hue  m  the  part.  If  blood  be  efPused  into 
the  cells  of  the  cavernous  bodies,  it  produces  a  remarkable  in- 
duration at  the  seat  of  injury,  and,  when  general,  permanent 
priapism  for  many  days. 

Incised  and  lacerated  wounds  of  the  integuments  only  differ 
from  those  of  other  parts  in  consequence  of  the  loose  attachment 
of  those  textures  to  the  fibrous  covering  of  the  corpora  caver- 
nosa. When  the  wounds  are  large,  their  edges  become  widely 
separated,  so  much  so  in  some  cases  as  to  lead  to  the  belief  that 
part  of  the  integument  is  entirely  removed. 

There  is  scarcely  any  region  of  the  body  in  which  the  edges 
of  wounds  require  to  be  so  carefully  adjusted  as  in  this.  Sutures 
are  indispensable  to  their  treatment.  Whether  the  wound  be 
incised  or  lacerated,  the  edges  must  be  maintained  in  contact 
with  either  metallic  wire  or  silk  sutures,  and  dry  or  wet  lint 
should  be  gently  rolled  round  the  part  to  support  it. 

As  the  result  of  a  contusion  of  the  glans  penis,  I  have  seen 
that  part  of  the  organ  become  gangi'enous. 

A  man,  seventy-nine  years  old,  said  that  he  struck  the  glans  penis  in  a  fall. 
It  became  sore,  inflamed,  and  subsequently  gangrene  attacked  it.  It  sloughed 
otr,  the  wound  soon  healed,  and  he  passed  water  as  well  as  ever. 

Incised  wounds  of  the  prepuce  require  ligatures.  This  fold 
of  integument  is  sometimes  injured  in  coition,  and  the  result  is 
more  or  less  inflammation,  giving  rise  to  paraphimosis.  The 
fraenum  prseputii  may  be  torn  by  the  same  act.  Hajmorrhage 
to  a  considerable  extent  occurs,  but  it  is  easily  controlled  by 
cold  or  pressure. 

An  injury,  by  no  means  very  rare,  is  inflicted  by  children 
who  tie  thread  or  string  around  the  root  of  the  penis.  Becom- 
irig  frightened,  and  unable  to  remove  the  ligature,  they  delay  to 
speak  of  it,  and  the  result  is,  at  first  congestion,  afterwards 
iaiiammation,  and  at  last  ulceration  at  the  site  of  the  ligatm'e. 
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The  removal  of  the  offending  cause  suffices  to  place  the  parts  in 
a  condition  to  heal  quickly,  with  the  application  of  water- 
dressing. 

The  following  singular  defomiity,  which  forms  the  subject  of  the  woodcut, 
was  seen  in  Guy's  Hospital  in  1867.  The  man  was  admitted  under  the  care  of 
Mr.  Hilton  for  another  complaint.  The  details  are  from  notes  taken  by  Mr. 
Eastes,  then  Surgical  Registrar.  W.  D.,  aged  50,  nineteen  years  ago,  whilst 
grooming  a  stallion,  was  knocked  down  by  the  animal,  knelt  upon,  and  bitten  on 
the  thigh.  The  horse  taking  hold  with  his  teeth  of  the  trousers  and  penis  of 
the  man,  lifted  him  sufficiently  from  the  ground  to  enable  him  to  clutch  the 
manger  and  thereby  escape.  On  examination  of  the  penis  he  saw  something' 
pi'ojecting  from  the  urethra,  just  as  now  represented.  There  was  no  wound  on 
the  penis,  but  a  little  blood  flowed  from  the  end  of  the  protrusion  and  from  the 
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Results  of  old  laceration  of  the  corpus  spongiosum. 


ordinary  passage  by  its  side.  He  was  confined  to  the  house  for  four  weeks. 
The  woodcut  shows  a  cjdindrical  body(rt)  projecting  from  the  urethra.  It  was 
pinkish,  soft  and  about  ^rd  of  an  inch  in  diameter  and  1^^  inch  long.  Its  end  was 
rounded,  and  at  the  point  there  was  a  small  white  cicatrix.  The  corpus  spongio- 
sum urethrje  terminated  abruptly  at  about  1  inch  behind  the  glans  penis.  The 
explanation  of  the  appearance  seems  to  be  this.  The  corpus  .spongiosum  was 
divided  behind  the  glans  penis,  and  being  torn  away  from  its  attachments  to  the 
corpus  cavernosum,  became  everted  at  the  meatus.  Micturition  was  performed 
without  impediment,  the  urine  being  voided  by  the  side  of  the  protrusion. 

Injuries  of  the  prostate  gland. — The  prostate  gland  is  so  deeply 
seated  in  the  pelvis,  that  it  is  not  liable  to  injury  except  by 
penetrating  wounds.  Incised  wounds  of  the  prostate  usually 
heal  very  quickly.  Such  are  those  made  in  the  operation  of 
lithotomy.  The  most  common  injury  to  which  this  gland  is 
liable  arises  from  laceration  either  of  one  of  its  lateral  lobes,  or 
of  its  posterior  and  central  part,  by  the  forcible  perforation  of 
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its  tissues  with  sounds  and  catheters.  This  injury  can  scarcely 
be  regarded  as  of  rare  occurrence,  judging  from  the  number 
of  specimens  accumulated  in  the  museums  of  London.  The 
growth  connected  with  this  gland,  and  denominated  the  '  middle 
lobe,'  is  frequently  so  situated  at  the  orifice  of  the  urethra 
as  to  offer  an  impediment,  not  only  to  the  flow  of  the  urine, 
but  to  the  introduction  of  an  instrument  from  the  urethra. 
This  contingency  should  be  always  remembered  when  any 
obstruction  is  met  with  at  the  moment  the  catheter  reaches  the 
orifice  of  the  bladder.  The  perforation  of  this  lobe  is  readily 
effected  with  a  metallic  instrument ;  it  may,  with  care,  be 
avoided,  by  the  employment  of  a  flexible  catheter  and  stilette 
in  most  cases.  When  the  end  of  the  instrument  impinges  on 
the  obstruction,  it  should  be  withdrawn  from  the  urethra  about 
half  an  inch ;  then,  by  fixing  the  catheter  with  one  hand, 
drawing  the  stilette  out  of  it  for  about  an  inch  with  the  other, 
and  depressing  both  hands,  or  gently  pressing  the  catheter 
onwards  by  itself,  it  glides  over  the  third  lobe  and  enters  the 
bladder. 

The  indications  of  perforated  prostate  may  not  be  immediate. 
But,  after  the  lapse  of  an  hour  or  two,  the  patient  experiences 
an  urgent  desire  to  empty  the  bladder.  He  repeatedly  attempts 
to  do  so,  but  in  vain.  Perhaps  a  few  drops  of  blood  escape 
from  the  urethra.  Becoming  alarmed,  he  sends  for  a  surgeon, 
who  finds  the  pubic  region  occupied  by  a  hard  mass,  which  is 
very  painful  when  pressed.  The  surgeon  again  introduces  a 
catheter,  but  no  urine  escapes.  By  dint  of  pressure  above  the 
pubes  a  few  drops  of  urine  mixed  with  blood  are  expressed,  then 
a  long  coagulum,  again  a  little  more  blood  and  urine,  and  next 
a  coagulum,  and  so  on  until  the  mass  in  the  pelvis  is  somewhat 
reduced  in  size.  But  still  there  it  remains,  and,  as  an  accom- 
paniment, the  urgent  desire  of  the  patient  to  empty  his  bladder. 
Together  with  these  local  circumstances,  the  constitutional  dis- 
turbance hourly  increases  ;  mental  excitability  for  a  few  hours 
is  associated,  at  a  later  period,  with  great  restlessness.  Nausea, 
and  intolerance  of  solid  food,  with  a  clammy  white  tongue, 
changes  after  a  time  to  vomiting,  continued  retching,  and  the 
attendant  distress.  The  clamminess  of  the  mouth  passes  into 
a  state  of  parched  dryness,  and  the  thirst  is  most  distressing. 
The  tongue  becomes  dry,  brown,  crisp  and  rough  on  its  siarface. 
The  pulse,  at  first  full,  rapid,  and  incompressible,  by  degrees 
becomes  small  and  wiry,  maintaining  its  rapidity,  although, 
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perhaps,  not  regularly.  Respiration  is  at  first  accelerated,  and 
lastly  hurried.  The  skin  is  covered  with  perspiration,  which 
in  the  later  stages  becomes  cold,  and  the  face  assumes  a  con- 
gested, livid  aspect,  not  unlike  that  seen  in  cases  of  peritonitis. 

The  first  thought  which  suggests  itself  to  the  patient  as  well 
as  the  surgeon,  will  be  to  relieve  the  distended  bladder.  How 
is  this  to  be  effected  ?  The  introduction  of  the  catheter  gives 
no  relief,  and  even  the  passage  of  the  instrument  through  the 
injured  prostate  might  tend  to  re-open  the  wound.  However 
this  may  be,  I  consider  the  best  plan  is  to  introduce  a  large 
metallic  or  flexible  catheter ;  and  then,  by  applying  at  its  end  a 
syringe,  as  before  described,  the  blood  may  be  abstracted.  The 
bladder  may  be  irrigated  with  tepid  water,  and  the  operation 
repeated  if  necessary.  Cold  water  injected  into  the  rectum  may 
arrest  any  further  bleeding. 

The  powers  of  the  patient  must  be  well  supported,  and  seda- 
tives or  opiates  administered  to  obtain  repose. 

I  have  never  met  with  any  injury  of  the  vesiculse  seminales. 

Injuries  of  the  scrotum  and  testicles. — The  scrotum  is  often 
contused,  and  the  effect  of  the  laceration  of  small  vessels  raini- 
fying  in  its  textures  is  shown  by  effusion  of  blood  taking  place 
in  the  loose  connective  tissue  of  the  organ.  This  causes  it  to 
swell  and  become  of  a  black  hue.  The  treatment  of  a  case  of 
this  nature  demands  perfect  rest,  with  care  and  arrangement 
to  prevent  the  part  remaining  pendent  whilst  the  patient  is  in 
bed.  A  small  pillow  or  sand-bag  should  be  placed  between  the 
thighs.  The  most  suitable  application  is  a  slightly  stimulating 
and  evaporating  lotion,  which  may  be  composed  of  liq.  ammon. 
acetatis,  spirit,  tenuior,  and  distilled  water,  in  suitable  propor- 
tions. Lint  wetted  with  this  fluid  should  be  placed  over  the 
injured  part. 

Incised  and  lacerated  wounds  of  the  scrotum  are  produced  by 
falling  upon  sharp  substances,  or  astride  of  rails,  hooks,  &c. 
The  wound  is  sometimes  sufiiciently  large  to  permit  the  escape 
of  one  or  even  both  testicles  without  their  undergoing  any 
injury.  This  extrusion  of  the  testes  partly  depends  upon  the 
contraction  of  the  fibres  of  the  dartos,  which  corrugates  the 
scrotum,  and  causes  it  to  shrink  to  such  a  degree,  that  it  might 
appear  as  if  a  considerable  portion  of  the  structure  had  been 
carried  away  as  the  result  of  the  injury.  Such  not  being  the 
case,  means  must  be  employed  to  relax  the  contractile  fibres  of 
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the  dartos.  Warmth  and  moisture  will  accomplish  this.  The 
region  should  be  enveloped  in  lint  wetted  with  hot  water ;  and 
when  the  integuments  of  the  scrotum  are  suflBciently  relaxed, 
the  edges  of  the  wound  should  be  drawn  together  over  the 
testicles  by  means  of  sutures.  Either  the  interrupted  or  unin- 
terrupted suture  may  be  employed,  and  the  material  of  the 
suture  be  silk  or  metal,  according  to  the  inclination  of  the 
surgeon.  Adhesive  plaster  is  detrimental.  Dry  lint  should  be 
laid  over  the  part,  if  the  case  be  one  of  an  incised  wound ; 
moist  lint,  if  the  scrotum  has  been  contused  as  well  as  torn 
and  lacerated.  Cold  lotions  are  then  to  be  applied  in  order  to 
maintain  the  contractility  of  the  dartos  ;  for  if  the  integuments 
are  allowed  to  become  relaxed  and  pendulous,  suppuration 
takes  place,  and  the  pus  collects  in  the  most  depending  part. 
Repose  and  posture  are  points  of  too  great  importance  to  be 
neglected  in  the  treatment  of  these  injuries. 

Injuries  of  the  testis,  epididymis,  and  vas  deferens. — The  tes- 
ticles may  be  seriously  injured  by  pressure  and  contusion. 
The  former  injury  frequently  occurs  in  frays  and  broils  by  the 
forcible  grasp  of  the  hand  of  an  antagonist ;  the  latter,  by 
suddenly  coming  in  contact  with  some  resisting  body,  as  when 
astride  a  rail  or  saddle  on  a  horse's  back,  or  by  a  blow  from  a 
swiftly  moving  body,  as  a  cricket-ball.  The  constitutional 
effects  of  these  injuries  are  in  some  cases  immediate.  Prostra- 
tion, syncope,  nausea  rapidly  followed  by  vomiting,  and  intense 
pain  ensue,  and  some  hours  elapse  before  the  suflFering  sub- 
sides. The  pain  is  not  confined  to  the  organ  injured,  but 
extends  in  the  track  of  the  spermatic  cord  to  the  inguinal, 
abdominal,  and  lumbar  regions,  in  which  last  it  sometimes 
becomes  most  severe.  After  the  first  effects  have  subsided,  a 
hydrocele  of  the  tunica  vaginalis  may  be  the  sequel. 

Absolute  repose,  the  local  abstraction  of  blood,  the  applica- 
tion of  warmth  and  moisture,  the  support  of  the  injured  organ 
upon  a  pillow,  are  the  local  means  to  be  adopted  to  prevent 
inflammation  arising.  This  effect  of  the  injury,  however,  fre- 
quently follows,  and  in  the  adoption  of  suitable  constitutional 
and  local  remedies  to  arrest  its  progress,  the  usual  precautions 
in  regard  to  the  diathesis  and  powers  of  the  patient  must  be 
employed. 

Wounds  of  the  testicle  are  uncommon.  A  punctured  wound 
may  be  inflicted  by  the  careless  use  of  a  trocar  in  the  perform- 
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ance  of  paracentesis  scroti  for  hydrocele.  The  effect  produced 
is  more  or  less  tenderness  and  swelling  of  the  organ,  and  occa- 
sionally the  extravasation  of  blood  into  the  tunica  vaginalis. 
If  an  operator  has  reason  to  conclude  that  the  testis  has  been 
thus  punctured,  it  would  be  well  to  enjoin  rest  and  apply  cold 
lotions.  By  neglecting  all  precautions  he  might  become  in- 
volved in  difficulty. 

Incised  wounds  of  this  organ  are  very  rare.  Thoy  cannot 
easily  occur  without  the  serous  cavity  of  the  tunica  vaginalis 
being  opened,  and  the  surgeon  should  remember  this  in.  the 
adjustment  of  the  edges  of  the  wound.  All  serous  surfaces 
being  so  active  in  pouring  out  adhesive  lymph,  the  surfaces  of 
the  tunica  vaginalis  testis  and  reflexa  would  soon  unite  together 
when  brought  in  contact ;  and  thus  the  wound  of  the  integu- 
ments would  be  all  that  remained  to  cicatrise. 

Complete  section  of  the  spermatic  cord  with  a  sharp  instru- 
ment should  be  treated  with  the  hope  that  union  of  the  divided 
structures  may  occur.  The  divided  artery  would  require 
twisting,  but  the  ends  of  the  vas  deferens  might  be  adjusted  by 
a  suture  placed  through  the  surrounding  connective  tissue  in 
such  a  manner  as  to  keep  them  in.  close  contact. 

Rupture  of  the  vas  deferens. — Injuries  of  the  excretory  duct 
of  the  testis,  or  vas  deferens,  are  not  noticed  by  surgical  authors. 
Mr.  Hilton  has  favoured  me  with  the  history  of  three  cases,  in 
which  he  believes  this  duct  was  torn  completely  across. 

Case  1.  A  gentleman,  between  nineteen  and  twenty  years  old,  was  skating, 
and,  in  attempting  to  cut  a  particular  figure,  in  wliich  act  he  swung  himself 
round  with  great  effort,  he  suddenly  slipped,  so  that  his  right  leg  was  violent]}'- 
ahducted.  At  the  same  moment  he  felt  something  give  way  in  his  right 
groin,  accompanied  with  great  pain.  The  right  testis  had  not  been  the  seat  of 
direct  injury,  yet  it  began  to  swell  almost  immediately,  and  in  a  few  hours 
blood  passed  from  the  urethra.  Perfectly  clear  urine  flowed  away  through  a 
catheter,  introduced  into  the  bladder,  without  any  blood.  This  was  an  in- 
dication that  the  blood  had  entered  the  urethra,  and  that  it  did  not  come  t'rnni 
the  bladder  or  kidneys.  The  blood  seemed  to  be  arterial,  but  it  was  in  small 
quantity.  There  was  continued  tenderness  and  pain  near  the  right  inguinal 
ring,  and  swelling  of  the  right  testis.  Leeches  were  applied  over  the  lower 
part  of  the  abdomen,  and  he  was  confined  to  bed  two  or  three  days,  suffering 
much  local  pain  resembling  peritonitis,  with  considerable  pyre.xia.  The 
bleeding  from  the  urethra  did  not  continue  after  the  second  day.  The  testis 
remained  swollen  for  several  weeks,  and  then  began  to  waste,  until  at  last  it 
was  reduced  to  about  one-third  its  normal  size.  At  this  time,  now  six  years 
since  the  accident  occurred,  the  patient  i-eports  that  the  testis  is  of  the  ordinary 
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size  of  the  organ  in  a  boy  of  twelve  years  old.  In  its  present  condition  it 
causes  no  inconvenience. 

Case  2.  A  man,  about  twenty-eight  years  old,  was  quickly  wheeling  a  barrow 
with  two  handles  in  the  dark,  when  he  was  suddenly  arrested  in  his  course  by 
the  barrow  meeting  with  an  obstruction.  The  weight  recoiled  upon  hira,  and 
shook  him  very  much  at  the  lower  part  of  the  abdomen.  He  stated  that  he 
felt  something  '  give  way '  in  his  right  groin.  Arterial  blood  flowed  from  the 
urethra  almost  immediately  after :  and  when  seen  an  hour  after  the  injury,  he 
viras  then  bleeding.  Mr.  Hilton  passed  a  catheter,  and  drew  off  perfectly 
clear  and  bloodless  urine.  This  case  was  attended  with  nearly  the  same  local 
symptoms  as  the  last,  although  not  quite  so  severe  or  so  prolonged.  It  was 
treated  in  the  same  way,  except  that  a  few  leeches  were  applied  to  the  testis, 
and  with  advantage.  A  fortnight  after  the  injury,  the  right  testis  was  much 
enlarged,  and  slightly  painful  on  pressure.  The  opportunity  for  further  ob- 
servation has  not  occurred. 

Case  3.  A  gentleman,  about  sixty  years  old,  was  running  up-stairs  in  pursuit 
of  one  of  his  children.  Hoping  more  certainly  to  overtake  the  child,  he  made 
a  violent  effort  to  catch  hold  of  her  foot,  as  she  was  turning  the  corner  of  the 
stairs.  This  he  failed  to  do,  and  fell  with  his  knees  upon  the  step,  but  did  not 
strike  the  groin.  He  felt  a  sudden  pain  and  something  '  give  way'  in  the 
right  groin,  close  to  the  internal  abdominal  ring,  and  presently  blood  trickled 
from  tlie  urethra.  Mr.  Hilton  saw  the  patient  about  two  hours  after  the 
injury  had  been  inflicted.  He  introduced  a  catheter  into  the  bladder,  and  the 
urine  passed  through  it  perfectly  clear  and  bloodless.  The  patient  was  con- 
fined to  bed  for  nearly  fourteen  days,  with  swollen  testis  and  pain  deeply  seated 
behind  the  internal  abdominal  ring.  Leeches  were  applied  to  the  lower  part 
of  the  abdomen  and  testicle.  During  four  or  five  days  a  small  and  diminishing 
quantity  of  blood  passed  from  the  orifice  of  the  urethra.  The  right  testis 
subsequently  diminished  very  considerably ;  and  when  an  examination  was 
made,  several  months  after  the  injury,  it  was  not  more  than  half  the  size  of 
the  left. 

In  the  details  of  the  above  cases  there  seem  to  be  very  good 
reasons  to  concur  in  the  opinion,  that  the  injury  sustained  by 
these  men  was  laceration  of  the  vas  deferens.  Mr.  Hilton 
considers  that  this  duct  is  divided  within  the  abdomen,  between 
the  internal  abdominal  ring  and  the  point  where  it  crosses  the 
ureter,  and  that  the  blood  flows  from  the  artery  which  ac- 
companies it.  The  blood  from  this  vessel  traverses  the  tube, 
and  so  enters  the  prostatic  portion  of  the  urethra,  anterior  to 
the  bladder,  thus  leaving  the  urine  free  from  blood. 

He  adduces,  in  corroboration  of  the  views  above  expressed, 
the  details  of  a  case  dissected  by  him,  in  which  he  accidentally 
found  one  testis  excessively  atrophied,  and  the  vas  deferens  of 
the  same  gland  ruptured  and  closed  at  both  ends.  The  ends 
were  at  least  two  inches  apart.  The  lowermost  was  lying  near 
the  crossing  of  its  course  with  the  ureter;  the  upper  end  was 
adherent  to  the  surrounding  connective  tissue,  near  the  internal 
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ring.  The  vesicula  seminalis  on  the  same  side  was  smaller 
than  that  on  the  opposite. 

The  indications  of  this  injury  are  a  sudden  and  violent  pain 
in  the  groin,  arising  as  the  result  of  severe  exertions,  or  of  a 
blow  ;  the  flow  of  bright  red  blood  from  the  urethra,  although 
the  urine  which  the  bladder  contains  is  free  from  blood ;  gradu- 
ally increasing  pain,  which  extends  over  the  lower  part  of  the 
abdomen,  accompanied  with  more  or  less  pyrexia.  The  bleeding 
ceases ;  the  pain  subsides  ;  but  the  testis  on  the  affected  side 
becomes  at  first  swollen  and  tender,  and  finally  diminishes, 
until,  after  the  lapse  of  a  few  weeks,  it  becomes  atrophied. 

Absolute  rest  in  bed  ;  the  local  application  of  leeches,  warmth 
and  moisture ;  and  such  constitutional  remedies  as  serve  to 
control  and  remove  pyrexia,  subserve  the  purposes  of  treat- 
ment, both  general  and  local. 

Cases  of  this  injury  are  doubtless  rare,  and  these  have  been 
here  introduced  to  attract  the  notice  of  the  profession. 

Injuries  of  the  uterus.* — The  following  arrangement  will  be 
adopted  in  describing  the  injuries  of  the  uterus. 
In  the  unimpregnated  state  : 

1.  Wounds.    2.  Contusions. 
In  the  impregnated  condition  : 

1.  Wounds.    2.  Contusion,  without  and  with  rupture. 
Rupture  during  parturition : 

1.  Idiopathic.  2.  Traumatic. 
Wounds  of  the  unimpregnated  uterus  are  very  rare.  Except  in 
combination  with  violent  and  extensive  injuries  to  the  pelvis, 
there  are,  indeed,  no  cases  on  record.  As  Duparcque  observes, 
'  the  fibrous,  and  as  it  were  cartilaginous  resistance  of  the 
womb  whilst  empty ;  the  small  size  of  the  organ ;  its  mobility, 
and  its  situation  within  a  bony  cavity,  efficiently  protect  it  from 
all  violence  capable  of  affecting  the  integrity  of  its  walls.' 

The  same  remarks  apply  to  contusions  of  the  empty  organ  as 
to  wounds. 

In  wounds  in  the  impregnated  state,  the  danger  depends  more 
on  the  haemorrhage  which  may  be  produced,  the  inflammation 
excited,  and  its  consequences,  and  the  premature  expulsion  of 
the  ovum  which  may  follow,  than  on  the  fact  that  the  uterus 


*  In  this  section  I  have  availed  myself  of  the  knowledge  of  Dr.  Braxton 
Hicks,  the  talented  accoucheui-physician  at  Guy's  Hospital. 
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is  wounded.  Punctured  wounds,  or  small  rents  by  sharp  in- 
struments, may  cause  the  dribbling  away  of  the  amnial  fluid 
quite  as  much  as  large  injuries,  thereby  rendering  abortion  a 
certain  result. 

Many  cases  of  goring  by  cattle  are  on  record  ;  and  from  the 
wounds  so  produced,  the  whole  or  part  of  the  foetus  has  escaped 
into  the  peritoneal  cavity,  or  completely  through  the  abdominal 
walls. 

Planchon  relates  a  case  of  a  prep^iant  litems  being  punctured  by  a  nail  pro- 
jecting from  a  cart.  Blood  mixed  with  the  liquor  amnii  escaped  from  the 
wound.    Death  occurred  in  sixty  hours. 

Baudelocq  mentions  a  case  where  the  uterus  was  torn  open  by  an  ox,  and 
recovery  ensued.* 

There  is  a  case  of  recovery  from  puncture  by  a  pitchfork  reported  in  the 
American  Journal  of  Medicine,  April  1847. 

The  pregnant  uterus  has  been  tapped  with  a  trocar  for  ascites, 
from  which  mistake  no  ill  effects  followed. 

The  wife  of  a  sepoy  was  riding  on  an  ox,  which  stumbled.  She  fell  on  its 
horns,  one  of  which  entered  her  abdomen  and  uterus.  Through  the  wound  the 
hand  of  the  foetus  protruded.  The  foetus  was  extracted  per  vias  naiurales.  The 
intestines  protruded,  but  were  replaced,  and  the  woman  perfectly  recovered.! 

The  uterus  has  also  been  wounded  in  criminal  attempts  to 
procvire  abortion,  the  instrument  used  passing  through  its  walls, 
producing  occasionally  fatal  haemorrhage.  A  case  occurred  in 
the  practice  of  an  eminent  accoucheur-physician,  who  examined 
the  uterus  after  death,  which  took  place  from  inflammation.  The 
pointed  instrument  had  entered  the  os  uteri  rightly,  but,  instead 
of  following  the  axial  curve,  it  was  pushed  towards  the  sacrum 
through  the  posterior  wall  of  the  cervix  into  the  recto-vaginal 
pouch  of  the  peritonaeum. 

The  treatment  of  wounds  of  the  pregnant  uterus  depends 
much  on  the  condition  of  the  parts.  If  the  foetus  have  not 
escaped,  a  wound  of  this  organ  must  be  treated  on  the  usual 
principles;  perfect  quietude,  light  dietary,  and  full  doses  of 
opium  to  check  pain  and  uterine  action.  If  the  foetus  have 
escaped,  and  there  is  yet  a  probability  of  bringing  it  through 
the  natural  passages,  the  effort  must  be  made  with  the  greatest 
care  ;  should,  however,  the  greater  part  present  at  the  wound, 
then  our  best  plan  will  be  to  draw  the  remainder  gently  through 


*  See  Hull's  Defence  of  Ccesarean  Section. 
t  London  Medical  Gazette,  Oct.  1846. 
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removing  tlie  placenta,  as  in  the  Ctesarean  section,  and  finishing 
the  proceeding,  and  adopting  the  same  after-treatment,  as  in 
such  cases.  If  only  a  small  portion,  as  a  limb,  of  the  foetus, 
project  through  the  wound,  it  will  be  advisable  to  replace  it,  as 
early  and  with  as  much  gentleness  as  possible ;  taking  care,  the 
moment  labour  sets  in,  to  be  ready  to  dilate  the  os  uteri,  either 
manually,  or,  still  better,  by  the  india-rubber  dilating  bags ;  and 
then  as  soon  as  the  foetus  can  be  turned,  either  by  introduction 
of  the  hand,  or  by  combined  external  and  internal  version,  we 
should  deliver  the  foetus,  in  order  that  it  may  not  again  be  driven 
through  the  uterine  walls  by  their  contractions. 

Contusions  of  the  pregnant  uterus,  without  rupture. — During 
the  eai'ly  months  of  pregnancy,  blows  and  injuries  may  produce 
inflammation  of  this  organ,  the  symptoms  of  which  will  be  severe 
pain  in  the  hypogastric  region,  extending  to  the  vulva,  perinseum, 
and  thighs,  combined  with  inflammatory  fever.  The  treatment 
will  consist  in  depletion,  calomel  and  opium,  and  the  local  appli- 
cation of  leeches  and  hot  fomentations.  Abortion  is  generally 
the  result ;  but  abscess  or  chronic  inflammation  of  the  womb  or 
adhesions  may  be  the  sequel.  Duparcque  relates  a  case  in  which 
an  abscess  formed  in  front  of  the  uterus  from  a  blow  on  it  in  the 
sixth  month  of  pregnancy.  It  was  only  discovered,  after  delivery, 
by  its  projection  across  the  mouth  of  the  uterus.  It  was  cured 
by  puncture  with  a  straight  bistoury. 

From  the  changes  produced  in  the  walls  of  the  uterus  by  this 
inflammatory  action,  it  has  been  observed  that  injuries  to  that 
organ  imdoubtedly  predispose  to  rupture  in  subsequent  preg- 
nancies and  labours. 

During  the  latter  months  of  pregnancy,  or  at  the  full  term, 
contusions  give  rise  to  inflammation  of  the  uterus  and  to  peri- 
tonitis. They  are  attended  with  more  severe  suffering  if  the 
consequent  contractions  be  more  powerful,  and  the  child  larger ; 
and  labour  is  almost  certain  to  foUow,  impeded  by  the  swollen 
uterus,  and  the  as  yet  rigid  os. 

As  to  the  treatment :  '  Under  these  circumstances,'  says  Dr. 
Eigby,  '  we  must  trust  almost  entirely  to  the  lancet  to  aid  the 
speedy  dilatation  of  the  os  uteri ;  for,  until  the  circulation  has 
received  an  effectual  check  by  fainting,  the  dilatation  of  the 
parts  cannot  proceed,  nor  can  any  attempt  be  made  to  give  arti- 
ficial assistance.  The  abdomen  should  be  well  covered  with  a 
hot  linseed-meal  jDoultice,  hot  decoction  of  poppies  throvra  up 
the  vagina,  the  bowels  opened  by  a  simple  enema,  and  then  a 
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warm  opiate  injection  to  allay  irritation.'  We  would  also 
recommend  the  inhalation  of  chloroform,  but  not  carried  to  its 
fullest  effect ;  and  from  what  we  have  witnessed  of  its  beneficial 
effects  in  obstetric  operations,  we  may  look  for  the  greatest 
benefit :  first,  by  its  power  of  checking  temporarily  uterine 
contraction  ;  secondly,  from  its  relaxing  powers  to  open  the  os ; 
and  lastly,  from  its  anaesthetic  action. 

Contusions,  with  rwpture. — This  is  the  most  serious  consequence 
attendant  on  contusions  to  the  pregnant  womb.  The  ovum  is 
expelled  into  the  abdominal  cavity,  or  more  rarely  through  the 
natural  passages.  Besides  contusions,  over- exercise,  leaning 
against  hard  substances,  violent  vomiting,  and  stooping  and 
falling,  have  been  known  to  cause  the  catastrophe. 

In  the  early  months  of  pregnancy  the  symptoms  are  ambigu- 
ous. They  may  be  said  generally  to  resemble  that  of  rupture  of 
any  abdominal  viscus.  The  most  marked  are  collapse,  intense 
pain,  internal  haemorrhage,  or  an  escape  of  blood  from  the 
vagina.  In  the  latter  stages  of  pregnancy,  the  symptoms  point 
more  clearly  to  ruptured  uterus,  and  the  child  may  be  felt  among 
the  intestines.  When  death  does  not  immediately  ensue,  and 
the  case  is  left  to  nature,  either  fatal  peritonitis  is  set  up,  with 
all  its  attendant  symptoms,  or  the  foetus  becomes  surrounded 
with  a  cyst,  the  result  of  plastic  effusion,  and  is  thereby  shut  off 
from  the  viscera.  The  ovum  may  remain  tolerably  quiescent  in 
this  cyst,  but  sooner  or  later  it  causes  irritation,  and  endeavours 
to  reach  the  surface,  either  by  the  vagina,  rectum,  or  through 
the  abdominal  walls. 

The  treatment  being  the  same  as  that  required  when  the 
accident  occurs  during  labour,  the  reader  is  referred  to  that 
division  (p.  746). 

Rupture  of  the  uterus  during  parturition. — This  is  one  of  the 
most  appalling  accidents  that  can  complicate  parturition.  It  may 
be  considered  under  two  conditions :  firstly,  idiopathic  ;  secondl}'^, 
traumatic.  The  first  arises  from  an  abnormal  condition  of  the 
uterine  walls,  its  tissue  being  altered  by  former  disease,  or  by 
former  wounds.  It  may  also  result  from  prolonged  efforts  to 
expel  the  child  where  an  obstruction  exists  in  the  natural  pas- 
sage. Sometimes  the  walls  give  way  before  more  than  a  few 
pains  have  arisen,  while  some  patients  have  been  four  days  in 
labour  before  rupture  took  place.  The  average  duration  of  labour 
before  rupture  is  about  twenty-one  hours. 
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Version,  and  the  unskilled  or  careless  use  of  obstetric  instru- 
ments, not  unfrequently  produce  the  second  variety  of  this  acci- 
dent. Although  rash  and  inconsiderate  attempts  cannot  be  too 
strongly  condemned,  it  is  important  to  know  that  rupture  has 
occurred  even  to  the  most  skilful  practitioners.  From  the  re- 
ports of  some  cases  it  vpould  appear  that  violent  movements  of 
the  foetus  have  given  rise  to  this  accident,  though  it  is  highly 
probable  that  the  escape  of  the  child  through  its  walla  produced 
the  violent  movements  of  the  uterus,  and  thus  cause  has  been 
confounded  with  effect.  If,  however,  the  movements  were  the 
true  cause,  we  can  hardly  believe  that  the  uterine  walls  were  in 
a  healthy  condition  at  the  time. 

Euptures  of  the  uterus  generally  may  be  divided  into  three 
classes.  In  the  first  the  rent  is  confined  to  the  vaginal  cervix, 
and  perhaps  a  portion  of  the  vagina.  Occasionally  the  vaginal 
portion  of  the  cervix  has  come  away  as  a  ring,  having  been 
detached  from  the  uterus  at  its  junction  with  the  vagina. 
These  cases  are  usually  without  danger ;  they  soon  heal  up, 
and  probably  they  are  much  more  frequent  than  is  commonly 
acknowledged.  Occasionally,  as  in  a  case  mentioned  in  the 
Guy's  Hospital  Reports,  1859,  the  haemorrhage  resiilting  has 
proved  fatal.  In  the  second  class  rupture  is  unattended  with 
the  escape  of  the  foetus  through  the  rent ;  and  in  the  third  the 
foetus  escapes  into  the  peritonaeum. 

The  symptoms  of  ruptured  uterus  are  variable,  dependent  on 
the  extent  of  the  rent,  the  amount  of  haemorrhage  attending  it, 
and  whether  the  foetus  has  passed  through  its  walls.  The  most 
common  symptoms  are  a  sudden  sensation  of  tearing,  or  of 
something  having  given  way  in  the  abdomen,  followed  by  faint- 
ing, and  aU  the  symptoms  of  collapse,  cessation  of  the  pains, 
frequently  recession  of  the  presenting  part,  frequently  haemor- 
rhage from  the  vagina.  These  symptoms  are  those  which  more 
especially  indicate  the  third  class  of  the  accident,  and  usually 
denote  the  escape  of  the  foetus  into  the  abdominal  cavity,  where 
it  can  be  generally  felt.  However,  this  is  not  always  the  case, 
for  collapse  may  continue  to  a  fatal  end,  even  where  the  foetus 
remains  in  utero ;  for  bleeding  into  the  peritonaeum  may  cause 
nearly  the  same  sjmptoms.  Again,  the  uterus  may  be  severely 
ruptured,  and  though  the  pains  may  be  abated  in  force,  they 
are  still  adequate  to  delivery.  This  termination  is  rare.  But 
many  cases  have  occurred  in  which  it  was  impossible  in  conse- 
quence of  the  slightness  of  the  symptoms  to  fix  the  time  of  the 
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rupture,  therefore  it  is  not  unlikely  that  some  cases  recover 
without  the  sTTspicion  of  their  existence. 

The  treatment  recommended  in  this  formidable  accident 
varies  very  much.  From  the  researches  of  Dr.  Trask,  to 
whose  valuable  paper  we  must  refer  the  reader,*  it  appears  that 
in  those  cases  where  the  foetus  had  escaped  into  the  peritoneal 
cavity, 

Gastrotomy  after  this  accident  lost  24  per  cent. 
Turning,  perforation,  &c.    ...  68  „ 
Abandoned  to  nature     ....  78  „ 

In  a  case  of  such  difficulty,  it  is  well  to  know  what  line  of 
treatment  affords  the  greatest  chance  of  recovery  ;  and  from  the 
above  we  may  safely  conclude  that  gastrotomy  affords  the  best, 
which  is  therefore  strongly  urged  by  Dr.  Trask.  However,  in 
any  given  case,  much  depends  on  collateral  circumstances.  If 
the  child  have  only  in  part  escaped  into  the  peritoneal  cavity, 
then  it  is  proper  to  introduce  the  hand,  seize  the  feet,  and 
deliver  as  in  version  ;  if  the  head,  however,  be  impacted  in  the 
pelvis,  it  is  right  to  apply  the  forceps,  and  if  that  be  impossible 
or  useless,  to  perforate  it.  If  the  child  have  escaped  wholly 
into  the  cavity,  and  only  a  few  hours  have  elapsed,  the  hand 
should  be  passed  through  the  rent,  if  it  can  be  done  with  ease, 
the  legs  grasped,  brought  back  through  the  rent,  and  delivered 
by  the  natural  channels.  But  should  much  time  have  elapsed, 
or  the  rent  be  firmly  contracted,  so  as  to  require  some  force  to 
pass  the  hand  through  it,  it  will  then  be  advisable  to  perform 
gastrotomy  without  delay.  Again,  should  the  escaped  foetus 
have,  at  the  time  of  our  arrival,  already  set  np  irritation,  we 
must  then  wait  until  the  plastic  products  of  inflammation  have 
formed  a  cyst  around  it,  whereby  most  commonly  it  remains  for 
a  time  comparatively  quiescent.  It  wiU  be  a  matter  to  deter- 
mine, after  waiting  two  or  three  weeks,  whether  we  should 
make  an  opening  through  the  abdominal  walls,  or  delay  stiU 
longer  until  there  is  a  marked  tendency  to  point  forwards.  In 
any  case,  should  we  find  from  the  touch  that  the  foetus  is  lying 
just  beneath  the  walls,  there  can  be  no  hesitation  in  cutting 
down  at  the  end  of  three  weeks  from  the  accident ;  for  it  must 
be  remembered  that  the  foetus  may  take  the  direction  of  the 
bladder  or  intestines,  and  form  openings  into  them,  causing 


•  '  Cases  of  Ruptured  Uterus,  with  Remarks,'  by  Dr.  Trask ;  American  Journal 
of  Medical  Science^  January  and  April  1848,  and  July  185G. 
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protracted  and  immense  suffering.  Sometimes,  however,  the 
foetus  remains  in  the  cyst  dormant  for  many  years,  but  these 
are  the  exceptions. 

The  intestines  may  escape  by  the  rent,  after  delivery  per 
vaginam,  and  therefore  in  every  case  examination  should  be 
made  if  possible,  in  oi'der  to  reduce  them  when  necessary ;  as 
death  has  taken  place  in  some  cases  from  strangulation  of  the 
bowel. 

The  laceration  may  take  place  in  any  direction.  The  relative 
frequency  of  its  position  is  as  follows : — Kupture  of  body  and 
fundus,  63 ;  ditto  of  cervix,  involving  more  or  less  of  body  of 
uterus  and  vagina,  64. 

Injuries  to  the  vagina. — Unconnected  with  parturition,  these 
are  not  very  common.  But  few  are  recorded.  They  are  in- 
flicted by  falling,  or  sitting  upon  pointed  instruments,  which 
may  penetrate  even  to  the  abdomen.  A  case  is  mentioned  in 
which  a  triangular  hay-knife  entered  the  vagina,  lacerating 
the  perinaeum,  and  passed  into  the  abdomen,  whilst  the  long 
handle  remained  projecting  from  the  vagina.  The  handle  was  cut 
short,  and  the  remaining  portion  was  extracted,  after  great 
difficulty,  at  the  end  of  nine  hours.  Local  and  general  bleeding 
was  employed,  and  recovery  took  place  in  seven  days.* 

Two  cases  have  been  related  to  me  in  whicli  patients  have  died  from  the 
hsemorrhage  resulting  from  a  wound  inflicted  on  the  vagina.  It  is  a  subject  for 
regret  that  in  neither  case  was  the  nature  of  the  wound  in  the  artery  discovered 
{ifter  death,  by  careful  dissection. 

My  informant  was  hastily  summoned  to  a  lady,  whom  he  found  lying  on  the 
floor  in  a  pool  of  blood,  at  the  point  of  death  ;  in  fact,  she  scarcely  breathed 
after  his  arrival.  The  husband  had  left  her  in  perfect  health,  a  very  short  time 
before,  to  accompany  a  friend  a  little  distance  from  the  house.  On  his  return, 
he  found  his  wife  on  the  floor,  and  faint.  A  surgeon  had  seen  the  patient,  and 
discovering  a  flow  of  blood  from  the  vagina,  placed  a  compress  and  plug  of  lint 
therein,  and  gave  stimulants.  The  hjemorrhage,  however,  continued,  and  death 
took  place  about  an  hour  after  the  infliction  of  the  injury.  A  post-mortem 
examination  of  the  wound  on/y  was  made.  On  separating  the  labia,  a  lacerated 
wound,  which  extended  upwards  and  forwards,  was  seen,  and  the  internal 
pudic  artery  was. found  to  have  been  divided.  The  accident  was  occasioned  by 
the  lady  going  into  a  dark  bedroom  to  micturate,  and  sitting  down  upon  a 
water-ewer,  the  handle  of  which  was  broken  off;  leaving  a  portion,  sharp, 
jagged,  and  projecting  about  an  inch,  which  produced  the  injury. 

Mr.  Durham,  assistant-surgeon  at  Guy's  Hospital,  related  to  me  the  following 
case :  A  woman  was  knocked  down  by  a  man,  and  immediately  a  large  pool  of 


*  Lancet)  1833-34,  vol.  ii.  p.  112,  from  Mevue  medicale. 
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blood  appeared  on  the  floor.  She  died  in  a  short  time.  The  blood  flowed  from 
the  vagina,  in  the  walls  of  which  there  was  a  wound  extending  towards  the 
internal  pudic  artery.  At  first  it  was  thought  that  the  woman  had  been 
stabbed  with  a  knife,  but  on  careful  examination  it  was  discovered  that  she 
bad  fallen  on  a  spittoon.  The  weight  of  her  body  brolie  this  utensil,  and  a 
sharp-pointed  fragment  of  it  probably  inflicted  the  inj  ury. 

Injuries  connected  with  parturition. — Rupture  of  the  cervix 
uteri  frequently  extends  into  the  vagina,  assisting  the  escape  of 
the  foetus  into  the  peritoneal  cavity,  or  allowing  the  intestines 
to  protrude.  Sometimes  the  vagina  alone  is  ruptured  in  a 
circular  direction,  either  posteriorly  or  anteriorly,  close  to  the 
bladder.  The  rupture  frequently  extends  half  way  round,  not 
very  infrequently  three-fourths  of  its  circumference.  The 
symptoms  in  such  cases  resemble  those  of  ruptured  uterus,  and 
must  be  treated  accordingly. 

Two  cases  are  latterly  *  on  record  where  the  uterus  has  been 
detached  from  the  vagina,  and  expelled  from  the  body  during 
labour.  In  both  these  cases  there  was  an  inquest.  It  did  not 
appear  that  any  force  had  been  applied  to  the  parts  :  at  least  not 
sufficient  to  account  for  such  an  injury.  Upon  consideration 
of  the  forces  employed  in  labour  and  of  the  partial  laceration  of 
the  vagina,  which  has  occurred  through  two-thirds  of  its  circum- 
ference spontaneously,  we  may  find  a  legitimate  explanation  of 
this  accident  in  the  enormous  strain  on  the  round  ligaments 
and  vagina  after  the  head  of  the  foetus  has  passed  through  the 
OS  uteri,  but  is  arrested  by  the  pelvis.  The  vagina  and  round 
ligaments  form  the  only  restraint  of  any  importance  against  the 
recoil  of  the  uterus ;  if  any  part  give  way,  then  undue  strain 
falls  on  the  rest ;  and  if  the  uterus  then  continue  in  action,  its 
force,  so  useful  to  expel  the  foetus,  acts  against  these  restraining 
tissues,  till  they  yield.  In  general  the  ruptures  of  uterus  and 
vagina  cause  suspension  of  the  pains,  and  then  the  extension  of 
the  mischief  ceases  ;  but  this  is  not  always  the  case,  and  then 
the  rupture  is  rapidly  extended. 

The  unskilful  use  of  obstetric  instruments,  or  the  extraction 
of  the  broken-up  foetal  cranium,  have  often  caused  severe 
injuries  to  the  vagina ;  sometimes  the  former  have  passed 
through  the  walls,  at  the  junction  of  the  cervix,  tearing  the 
uterus  from  the  vagfina. 

In  a  case  of  this  kind  the  forceps  passed  through  the  vagina  behind  the  os 
uteri  ]  the  intestines  protruded,  and  attempts  were  made  to  reduce  them.  They, 


*  See  Lancec  and  £rtt.  Assoc.  Journ,  Ist  half-year,  1869. 
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however,  continued  to  fall  down,  and  the  portion  protruded  sloughed  off  in  about 
ten  days.  Ultimately  the  patient  recovered  with  an  intestino-vaginal  fistula. 
This,  after  two  years,  was  closed  by  a  plastic  operation,  and  then  the  motions 
passed  for  the  first  time  since  the  operation  by  the  rectum.  There  was,  however, 
no  doubt  that  some  inches  of  perfect  intestine  had  come  away  originally. 

In  attempts  to  procure  abortion,  the  vagina  has  been  injured, 
and  occlusion  or  constriction  of  the  passage  being  the  result, 
has  been  detected  at  the  subsequent  labour. 

The  vagina  has  also  been  torn,  together  with  the  hymen,  in 
the  attempts  at  coitus  for  the  first  time.*  In  two  cases 
described  to  the  writer,  in  recently  married  women,  the  bleed- 
ing was  very  alarming  to  both  parties,  consequent  upon  the 
tearing  up  of  a  considerable  portion  of  the  mucous  membrane. 
Similar  effects  are  also  produced  in  rape.  The  legal  points  of 
these  cases  may  be  seen  in  works  on  Medical  Jurisprudence. 

The  passage  of  the  child's  head  in  primiparse  will  occasionally 
push  before  it  the  internal  membrane  of  the  perinseum,  so  as 
to  cause  it  to  tear,  leaving  a  raw  surface  internally,  which  is 
difficult  and  slow  to  heal.  In  two  instances  this  caused  con- 
traction and  severe  pain  afterwards.  In  one  case  coitus  was 
impossible  for  nine  months  at  least  after  labour.  The  irritation 
of  the  lochia  probably  retards  the  healing  process. 

All  these  wounds  require  but  little  surgical  interference 
beyond  the  injection  of  warm  fomentations,  great  cleanliness  at 
first,  and,  if  they  be  slow  to  heal,  some  stimulating  injection,  as 
black-wash,  zinc  and  alum  lotion,  a  lotion  of  nitrate  of  silver,  or 
the  application  of  the  solid  nitrate. 

All  injuries  of  the  vagina  are  exceeding  prone  to  be  followed 
by  contracting  cicatrices,  which  in  part  or  even  wholly  occlude 
the  passage,  rendering  coitus  more  or  less  difficult,  painful,  and 
even  impossible.  They  add  very  seriously  to  the  dangers  of 
labour,  ending  even  in  rupture  of  the  uterus. f  Peritonitis  is 
apt  to  follow  injuries  of  the  vagina,  especially  if  they  be  near 
the  uterus.  Any  symptoms,  therefore,  of  this  disease  must  be 
carefully  watched. 

The  protra-cted  detention  and  pressure  of  the  child's  head 


•  A  specimen  of  this  injurv,  which  proved  fatal,  is  preserved  in  the  collec- 
tion of  obstetric  preparations  presented  by  Mr.  Stone  to  the  Museum  of  St. 
George's  Hospital. 

■j"  Trask  on  '  Occlusion  of  the  Os  Uteri  and  Vagina,'  in  American  Journal  of 
Medical  Science,  July  1848. 


750  INJUEIES  OF  THE  PELVIS. 


within  the  vagina  is  sometimes  followed  by  a  slough,  which  may 
extend  anteriorly  into  the  bladder,  causing  vesico-vaginal  fistula; 
or  posteriorly  into  the  rectum,  causing  recto-vaginal  fistula. 
By  the  former  the  urine  passes  in  part  or  wholly  into  the 
vagina ;  and  by  the  latter  the  faeces,  rendering  the  condition  of 
the  sufferer  very  pitiable.  The  treatment  of  the  results  of  this 
injury  is  described  in  the  essay  on  Surgical  Diseases  op 
Women. 

Foreign  bodies  when  lodged  in  the  vagina  require  some 
skill  in  extracting  them.  The  most  common  is  the  pessary, 
the  strings  of  which  break,  and  the  patient,  from  ignor- 
ance, generally  allows  it  to  remain  until  the  discharge  be- 
comes most  offensive,  simulating  that  from  malignant  disease. 
Severe  irritation  is  also  set  up ;  and  after  a  time  the  vagina 
may  become  so  contracted  around  it,  that  it  is  exceedingly 
difficult  to  introduce  any  instrument  to  take  hold  of  it.  In 
one  case  the  pessary  had  to  be  sawn  in  two  parts,  by  a  saw 
introduced  into  the  vagina,  before  it  could  be  removed.  In 
another,  a  metal  pessary  was  so  impacted  that  the  perinseum 
required  division  to  facilitate  its  removal.  For  ordinary  cases 
a  forceps  made  for  the  purpose  is  best. 

In  the  London  Medical  Gazette,  1854,  p.  264,  a  case  is  reported  where  a 
broken  neck  of  a  bottle  was  found  in  the  vagina.  A  point  of  it  had  entered 
the  bladder,  and  on  this  point  a  calculus  had  formed  as  well  as  around  the  part 
in  the  vagina.  A  glass  bottle  was  removed  by  the  writer  with  polypus  forceps. 
An  ale-glass,  two  inches  and  a  half  in  diameter  and  three  in  height,  was  re- 
moved by  the  forceps,  and  the  case  is  reported  in  the  Lancet,  1856,  vol.  ii.  p. 
451.  At  Guy's  Hospital  a  case  occurred,  under  the  care  of  Mr.  Hilton,  in  which 
a  flat  bone  netting-mesh,  about  ten  inches  long,  was  successfully  removed  from 
the  pelvis  of  a  girl,-  who  had  introduced  it  into  that  region  per  vaginam.  The 
length  of  the  mesh  necessitated  its  division  into  two  parts  before  it  was  removed. 
The  mesh  is  in  the  Museum  at  Guy's  Hospital.* 

Injuries  to  the  vulva  and  external  parts  arise  from  kicks,  falls 
astride,  sitting  on  sharp  instruments,  fire,  rape,  and  the  passage 
of  the  child's  head.  They  must  be  treated  upon  the  ordinary 
principles  of  surgery.  As  these  parts  contain  much  connective 
tissue,  they  very  readily  swell  after  injuries,  and  suppuration 
also  extends  widely  and  quickly  throughout  their  tissues.  As 
the  vascularity  of  these  organs  is  great,  contusions  give  rise  to 
large  extravasations  of  blood,  which  cause  remarkable  dis- 


•  Med.-Chir.  Trans,  vol.  xxxi.  p.  315. 
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coloration  of  the  skin  for  some  distance  around.  By  the  appli- 
cation of  cold  at  first,  and  subsequently  a  stimulating  lotion, 
the  blood  soon  becomes  absorbed.  As  the  result  of  cicatrisation 
after  burns,  the  entrance  to  the  vagina  may  appear  to  be  nearly 
closed  up.    But  mechanical  dilatation  removes  the  deformity. 

Injuries  of  the  perinceum. — In  the  male  sex  this  region  is 
liable  to  contusions  and  superficial  lacerations.  Boys  are  par- 
ticularly the  subjects  of  injuries  in  this  part  of  their  bodies, 
which  occur  in  scrambling  over  rails  or  palings ;  and  adults 
frequently  bruise  the  part  by  striking  it  upon  the  pommel  or 
some  other  part  of  the  saddle  in  riding.  The  result  is  move  or 
less  effusion  of  blood  into  the  loose  connective  tissue,  and  the 
appearances  termed  ecchymosis  become  visible  in  a  day  or  two. 
Local  pain  or  tenderness  generally  accompanies  the  swelling 
which  results,  with  slight  difficulty  and  perhaps  pain  in  micturi- 
tion. Retention  of  urine  sometimes  occurs  from  the  mechanical 
pressure  of  the  swelling  upon  the  urethra,  and  therefore  in 
children  especial  care  should  be  observed  to  ascertain  that  the 
bladder  is  emptied. 

Repose,  and  the  local  application  of  warmth  and  moisture,  or 
a  lotion  of  the  liquor  plumbi  diacetatis  dilutus,  is  usually  all 
the  treatment  that  is  required. 

Incised  and  even  lacerated  wounds  of  the  integuments  and 
deeper  tissues  of  the  peringeum  usually  heal  favourably,  when 
treated  in  the  manner  applicable  to  the  special  case,  and  there- 
fore their  treatment  requires  no  particular  description  here. 
The  surgeon  should,  however,  bear  in  mind  the  relations  of 
the  urethra  to  this  region. 

But  although  the  primary  results  of  a  wound  in  the  male 
perineal  region  cannot  be  regarded  as  more  serious  than  other 
superficial  wounds  of  soft  parts,  yet  the  secondary  results  may 
involve  considerable  risk  to  life.  The  proximity  of  the  wound 
to  the  urethra  causes  the  inflammation  resulting  from  it  to 
extend  to  that  canal,  and  thus  there  may  be  excited,  from  an 
apparently  trivial  cause,  all  the  dangers  and  difiiculties  accruing 
from  retention  of  urine,  and  the  usual  means  may  be  required 
to  relieve  that  condition. 

Let  the  following  case  illustrate  this  point. 

A  rather  weak  man,  twenty-two  years  old,  was  admitted  into  Guy's  Hospital 
in  1838,  with  a  lacerated  wound  of  the  perinoeum,  which  penetrated  merely  to 
the  muscles.    The  injury  had  been  inflicted  by  falling  off  a  chair  and  striking 
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the  perinfeura.  At  first  a  catheter  was  passed  without  any  difficulty,  but  by 
degrees  this  operation  became  impeded  by  surrounding  inflammation.  The 
urethra  was  at  last  involved  in  the  mischief,  and  by  the  introduction  of  a 
catheter  it  was  supposed  that  a  false  passage  was  established.  The  urine 
escaped  into  the  connective  tissue  of  the  periofeum,  and  a  large  abscess  was  the 
result.  The  appetite  of  the  patient  had  entirely  failed  soon  after  the  accident, 
and  great  constitutional  disturbance  had  resulted.  At  last  hectic  fever,  with 
colliquative  diarrhoea,  supervened,  and  he  sunk  in  sixteen  days  after  the  receipt 
of  the  injury.  Post-mortem  examination  showed  that  the  tissues  of  the  heart, 
lungs,  liver,  and  kidneys  were  diseased.  The  cavity  of  a  large  abscess  existed 
between  the  bladder  and  rectum,  and  into  the  last  viscus  there  was  an  opening. 
The  mucous  membrane  of  the  bladder  and  urethra  was  covered  with  false 
membranes,  and  there  were  abscesses  in  the  walls  of  the  bladder. 

The  perinEeum  in  the  female  sex  is  liable  to  a  much  more 
serious  injury  during  parturition.  Placed  behind  the  vulva, 
the  integuments  and  subcutaneous  tissues  are  so  much  stretched 
during  the  passage  of  the  child's  head,  that  they  are  unable  to 
offer  sufficient  resistance,  and  they  become  torn  or  lacerated. 
The  direction  of  the  rent  is  either  immediately  backwards, 
central,  or  a  little  to  one  side  or  the  other.  Should  this  acci- 
dent occur,  the  edges  of  the  wound  may  be  brought  together 
with  sutures,  and  a  fair  chance  of  cicatrisation  exists.  But  if 
neglected,  the  surfaces  heal  over,  and  a  permanent  fissure  will 
be  the  result.  Even  when  the  torn  surfaces  are  covered  with 
granulations,  their  suitable  adjustment  with  the  quill-suture 
may  induce  cicatrisation.* 

This  subject  will  be  found  more  fully  treated  in  the  essay  on 
Surgical  Diseases  of  Women. 

(C.)  Injuries  of  the  Eectum  and  Anus. 

Incised  wounds  of  this  portion  of  the  alimentary  canal  usually 
heal  very  readily.  An  illustration  of  the  fact  may  be  taken 
from  the  observation  of  incisions  made  into  the  bowel  for  the 
cure  of  fistula  in  ano,  and  of  those  in  which  the  anterior  wall 
of  the  bowel  is  incised,  to  permit  the  extraction  of  a  large 
stone  from  the  urinary  bladder.  Even  instances  in  which  the 
rectum  has  been  accidentally  wounded  in  the  lateral  operation 
of  lithotomy  might  be  mentioned,  to  show  how  readily  such 
wounds  heal. 

The  rectum  is  sometimes  injured  by  the  introduction  of 
bougies,  or  the  ends  of  enema  syringes. 

*  See  a  case  in  Guy's  Hospital  Jiejjorts,  1855,  p.  184. 
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In  tlie  Museum  at  Guy's  Hospital  there  is  a  portion  of  rectum  perforated  by 
a  bougie.  The  patient  had  been  afiected  for  many  years  with  stricture,  and  had 
often  been  relieved  by  surgical  aid;  at  length,  in  an  attempt  to  pass  the  bougie 
himself,  he  perforated  the  rectum,  and  death  ensued  in  about  ten  hours. 

In  another  case  the  same  injury  was  inflicted  by  the  introduction  of  an 
O'Beirne's  tube.  The  wound  was  about  five  inches  from  the  anus.  A  man, 
aged  sixty-seven,  was  the  subject  of  strangulated  hernia.  It  was  supposed  to 
be  reduced,  but  the  symptoms  of  strangulation  continuing,  a  rectum  bougie  was 
passed.  Collapse  and  death  followed.  After  death  the  rectum  was  found  per- 
forated, as  the  preparation  shows.* 

As  an  effect  of  perforation,  the  lower  part  of  the  abdomen  may  become  em- 
physematous. A  case  of  this  kind  was  under  the  care  of  the  late  Dr.  Hughes. 
A  man,  aged  fifty,  was  admitted  into  Guy's  Hospital  in  1856,  with  cancerous 
disease  of  the  pylorus.  The  necropsy  revealed  ulceration  of  the  rectum,  which 
had  occupied  nearly  the  whole  of  its  lower  third  ;  the  surface  of  the  ulcer  was 
irregular  and  ragged,  and  formed  irregular  bands  and  pouches.  Beneath  one 
of  these  bands,  consisting  of  muscular  fibre,  was  a  small  opening  into  the  cellu- 
lar tissues ;  this  opening  the  patient  had  made  with  an  enema  syringe,  and  it 
had  led  to  emphysema  of  the  whole  of  the  lower  half  ot  the  abdomen.  The 
preparation  is  in  Guy's  Hospital  Museum. 

As  a  secondary  result  of  the  wounds  of  the  rectum  and  anus, 
peritonitis  must  be  mentioned.  If  phlegmonous  erysipelas  attacks 
the  wound,  and  extends  into  the  connective  tissue  of  the  j)elvis, 
the  inflammation  may  reach  the  reflection  of  peritonaeum  passing 
from  the  bladder  to  the  rectum.  Spreading  from  this  i)oint,  it 
diffuses  itself  over  the  whole  extent  of  this  serous  membrane, 
and  death  ensues.  This  complication  is  rare,  but  I  have 
witnessed  its  occurrence. 

Wounds  of  this  region  implicating  the  urinary  bladder  have 
been  alluded  to  above.  As  an  unusual  result  attending  the 
operation  of  paracentesis  vesicae  by  the  rectum,  may  be  men- 
tioned emphysema,  extending  to  the  upper  parts  of  the  body.f 
This  complication  must  be,  however,  very  rare,  since  it  has 
never  occurred  once  in  numerous  operations  performed  in  Guy's 
Hospital. 

Foreign  bodies  in  the  rectum  may  be  divided  into  two 
classes  : 

1.  Those  composed  of  materials  which  have  passed  first 
along  the  upper  part  of  the  alimentary  canal. 

2.  Those  introduced  at  the  anus. 


*  The  preparation  is  in  Guy's  Hospital  Museum, 
t  Two  cases  are  related  in  the  Lancet,  January  1860,  p.  89, 
VOL.  II.  3  C 
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1.  To  the  first  class  belong  small  bones,  or  pieces  of  bone  ; 
hard  bodies,  as  fruit  stones,  which  may  or  may  not  be  covered 
with  accumulations  of  faecal  matter ;  large  bodies  composed  of 
hardened  faeces ;  and  concretions  of  substances  taken  as  medi- 
cine, such  as  masses  of  magnesia. 

The  indications  of  the  existence  of  such  foreign  bodies  as 
above  described  are — pain  in  attempts  at  defaecation  ;  a  sense 
of  weight  and  fulness  at  the  anus,  as  of  something  there  which 
cannot  pass  the  orifice  ;  the  habitual  and  often-repeated  passage 
of  loose  mucous  stools,  occasionally  a  little  blood ;  and  the 
development  of  external  haemorrhoids.  By  introducing  the 
index-finger  a  hard  solid  mass  is  felt. 

Such  hard  masses  require  to  be  removed  with  care.  To  ac- 
complish this,  the  bowel  must  be  well  lubricated  with  oil,  and 
warm  water  injected  into  the  rectum.  If  these  plans  fail  to 
dislodge  the  irritating  cause,  mechanical  means  must  be  em- 
ployed, first  to  break  the  solid  body,  and  then  to  remove  it 
piecemeal. 

2.  Foreign  bodies  introduced  per  anum  are  of  various  kinds. 
The  patient  probably  being  always  aware  of  the  nature  of  the 
body  so  impacted  above  the  sphincter  ani,  will  be  able  to  assist 
the  surgeon  who  has  to  extract  it,  by  giving  some  account  of  its 
structure  and  form.  The  surgeon  must  then  exercise  his  own 
ingenuity  in  regard  to  the  removal. 

JOHN  BIEKETT. 
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NE  of  the  principal  physical  characteristics  of  man  is  the 


\J  extensive  development  and  varied  application  of  the  iipper 
extremity.  When  we  consider  that  it  is  chiefly  by  the  wonder- 
ful power  and  versatility  of  movement  enjoyed  by  the  hand  and 
arm,  that  the  mandates  of  his  intellectual  nature  are  carried 
out,  and  its  evidences  impressed  on  the  material  creation,  and 
moreover,  that  this  member  is  so  situated  as  to  be  constantly 
interposed  for  the  protection  of  otherwise  defenceless  vital 
organs,  it  will  not  seem  surprising  that  injuries  are  met  with 
more  frequently  in  this,  than  in  any  other  part  of  the  human 
frame.  The  greater  mimber  of  these,  of  course,  present  no 
special  characters  which  distinguish  them,  either  in  their 
nature  or  treatment,  from  similar  injuries  occurring  in  other 
parts  of  the  body ;  hence  it  will  only  be  necessary  in  this  essaj' 
to  treat  fully  of  those,  the  particulars  of  which  depend  upon, 
or  are  modified  by,  the  anatomical  constitution  of  the  part 
affected. 

The  frequent  and  comparatively  slight  injuries  called  hruises 
or  contusions,  may  be  met  with  in  the  upper  extremity  in  every 
variety  of  severity,  but  call  for  no  especial  remark  on  their 
nature  and  treatment.  The  same  may  be  said  of  the  effects  of 
intense  heat  and  cold,  hums,  scalds,  and  frost-bite.  The  ends 
of  the  fingers  are  liable  to  the  latter  affection  under  the  same 
circumstances  as  produce  it  elsewhere,  but,  as  a  general  rule, 
are  not  so  readily  attacked  as  the  corresponding  parts  of  the 
lower  extremity. 

Sprains. 

Sprains  are  very  frequent  in  all  the  joints  of  the  upper  limb, 
especially  in  the  wrist,  and  articulations  of  the  thumb,  as  these 
parts  are  much  exposed  in  falls,  when  the  arms  are  instinctively 
thrown  out  to  protect  the  head  and  chest.    The  bones  being 
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forcibly  bent  upon  one  another,  if  actual  dislocation  be  not 
produced,  a  severe  strain  of  the  ligaments,  often  attended  with 
rupture  of  some  of  their  fibres,  will  take  place.    This  is  not 
unfrequently  followed  by  inflammation  of  the  synovial  membrane 
and  other  structures  connected  with  the  joint,  sometimes  of  a 
very  intractable  nature.    Even  when  the  active  inflammation 
is  subdued,  a  relaxed  and  permanently  weakened  condition  of 
the  part  will  often  remain.    Neglect  in  the  early  period  of  the 
treatment  is  a  frequent  cause  of  the  trouble  that  such  injuries 
give  rise  to  afterwards,  it  being  very  difficult  to  convince 
patients  of  the  necessity  of  submitting  to  the  inconvenience  of 
keeping  the  joint  in  a  complete  state  of  rest,  for  what  seems  at 
first  a  trifling  injury.    The  continuous  application  of  ice  (for 
which  the  caoutchouc  bags  recommended  by  Esmarch  are  very 
useful)  greatly  relieves  the  pain  and  cuts  short  the  period  of 
acute  inflammation ;  but  the  ice  must  be  constantly  applied 
without  intermission,  otherwise  it  rather  does  harm  and  fomen- 
tations are  preferable.     When  the  pain  has  abated,  uniform 
compression  of  the  joint  with  a  roller  or  adhesive  strapping  will 
promote  the  subsidence  of  the  swelling,  and  will  allow  the  patient 
some  use  of  the  limb  sooner  than  would  be  safe  without  this 
support.    Stiffness,  so  troublesome  after  these  injuries,  is  best 
overcome  by  passive  movement  and  friction  with  stimulating 
liniments. 

The  muscles  appear  to  be  sometimes  the  seat  of  sprains.  After 
violent  exertion,  as  rowing,  lifting  heavy  weights,  &c.,  some 
particular  muscle,  or  group  of  muscles,  is  found  to  be  swollen, 
tender,  or  perhaps  painful,  especially  when  any  movement 
brings  it  into  action.  Similar  causes  occasionally  produce 
mixture  of  the  muscles,  either  entirely  or  in  part.  The  muscles 
of  the  upper  extremity  in  which  this  has  been  observed,  are 
the  pectoralis  major,  deltoid,  tricej)S,  and  more  frequently  the 
biceps. 

Rupture  of  tendons  is  an  accident  about  which  much  has  been 
written,  especially  with  reference  to  the  long  tendon  of  the 
biceps,  which  would  appear  to  be  especially  obnoxious  to  this 
injury.  Mr.  Callaway*  has  fully  described  the  symptoms 
attendant  upon  it,  and  has  collected  twenty-two  cases,  in  which 
on  post-mortem  examination  the  upper  part  of  the  tendon  had 


*  Disxertation  upon  Dislocations  and  Fractures  of  the  Clavicle  and  Shoulder- 
Joint,  p.  144. 


DISPLACEMENT  OF  SCAPULA.  75. 


apparently  been  torn  ;  but  the  researches  of  more  recent  patho- 
logists have  shown  that  one  of  the  most  constant  effects  of  the 
not  unfrequent  disease  of  the  shoulder-joint,  called  by  Dr.  R. 
Adams  of  Dublin  '  chronic  rheumatic  arthritis,'  is  disorganisa- 
tion and  ultimate  destruction  of  the  intracapsular  portion  of 
this  tendon.  In  the  absence  therefore  of  any  history  of  injury, 
and  taking  into  consideration  the  other  pathological  changes 
which  were  found  in  the  joints  examined,  the  greater  part,  if 
not  all,  of  the  so-called  cases  of  rupture  of  the  longer  tendon  of 
the  biceps  may  reasonably  be  supposed  to  have  been  the  result 
of  this  disease.  *  In  the  opinion  of  the  last-named  surgeon, 
the  reported  cases  of  dislocation  of  the  long  tendon  of  the 
biceps  with  partial  displacement  of  the  head  of  the  humerus 
upwards,t  are  also  to  be  classed  as  the  effects  of  disease,  and 
not  of  injury  ;  but  the  proof  of  this  appears  to  me  not  quite  so 
satisfactory  as  in  the  former  cases. 

In  connection. with  this  subject,  a  curious  injury  may  be  mentioned,  which 
has  been  described  as  displacement  of  tlie  inferior  angle  of  the  scapula  over  the 
edge  of  the  latissimus  dorsi  muscle,  and  is  stated  to  be  caused  by  raising  the 
arm  above  the  head  to  an  unnatural  extent.  The  only  fully  reported  cases  that 
I  have  been  able  to  collect  of  anything  analogous  to  this,  are,  one  by  Mr. 
Banner,!  another  by  Mr.  Eose,§  and  a  third,  which  occurred  in  1859  among 
the  out-patients  of  the  Middlesex  Hospital,  and  for  the  particulars  of  which  I 
am  indebted  to  Mr.  W.  H.  Rix,  at  that  time  house-surgeon.  None  of  these 
cases,  however,  exactly  correspond  with  the  description  given  by  Listen  ;||  for 
although  the  posterior  border  and  inferior  angle  of  the  scapula  projected  very 
markedly,  there  was  no  distinct  account  of  any  injury,  and  the  afiection  seemed 
rather  to  be  paralysis  of  the  muscles  attached  to  tl  is  part  of  the  bone,  especially 
of  the  serratus  magnus.  In  the  last-mentioned  case  the  subject  was  a  delicate- 
looking  girl  of  fourteen ;  the  whole  of  the  posterior  border  of  the  right  scapula 
was  very  prominent,  and  seemed  to  meet  the  skin  covering  it,  almost  at  a  right 
angle.  The  inferior  angle  only  projected  a  little  more  than  the  rest  of  the 
border,  but  the  fingers  could  be  passed  fairly  beneath  it.  The  scapula  could 
easily  be  pressed  into  the  proper  position,  but  it  immediately  started  bade  again 
when  left  to  itself.  The  motions  of  the  arm  were  weakened  and  impaired. 
The  treatment  of  such  cases  consists  in  the  application  of  a  bandage  round  the 
chest  to  keep  the  scapula  in  place,  and  galvanism  to  restore  the  tone  of  the 


*  See  R.  Adams'  Treatise  oh  liheuynatic  Gout,  1857,  and  art.  '  Abnormal 
Conditions  of  the  Shoulder-joint,'  in  Cyclop.  Anat.  and  Fhi/s.  ;  R.  W.  Smith, 
Dublin  Quarterhj  Journal  of  Medical  /Science,  Feb.  1853 ;  E.  Canton,  London 
Medical  Gazette,  1849,  vol.  viii.  p.  958. 

t  See  a  paper  by  J.  Soden,  jun.,  Med.-Chir.  Trans,  vol.  xxiv.  1841. 

\  Trans.  Prov.  Med.  and  Surg.  Association,  vol.  xi.  1842. 

§  London  Medical  Gazette,  vol.  xlv.  1850. 

II  Elements  of  Surr/ery,  1832,  part  iii.  p.  321. 
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affected  muscles.  I  liave  seen  a  few  similar  cases.  In  all  the  projection  of  the 
lower  angle  of  the  scapula  was  apparently  due  to  atony  of  the  muscles  attached 
to  the  vertebral  border  of  the  bone,  and  in  no  instance  was  there  a  history  of  an 
antecedent  injury. 

Wounds. 

The  hand  and  arm,  from  their  frequent  exposure,  are  liable 
to  every  kind  of  wound,  nearly  all  of  which  are  amenable  to  the 
ordinary  modes  of  treatment.  All  varieties  of  poisoned  wounds 
are  of  course  more  often  met  with  here  than  elsewhere,  though 
their  frequency  is  exaggerated,  in  consequence  of  whitlovvs  and 
other  local  manifestations  of  peculiar  constitutional  conditions 
being  generally  attributed  by  the  sufferers  from  them,  to  such 
an  origin.  When,  from  whatever  cause,  suppuration  has  taken 
j)lace  in  the  hand  or  fingers,  the  importance  of  early  and  free 
evacuation  of  the  pus  cannot  be  too  strongly  insisted  upon,  as 
it  is  often  confined  beneath  the  dense  fasciae,  and  being  thus 
prevented  from  reaching  the  surface,  extends  along  the  course 
of  the  tendons,  causing  extensive  disorganisation  of  all  the 
tissues,  and  frequently  terminating  in  sloughing  of  the  tendons, 
or  necrosis  of  some  of  the  phalangeal  bones. 

According  to  M.  Nelaton,  abscesses  of  the  fore-arm  develop 
themselves  most  commonly  after  wounds  or  inflammations  of  the 
thumb,  or  little  finger,  '  rarely  after  wounds  of  the  other  three 
fingers ;  and  the  anatomy  of  the  parts,  which  shows  that  the 
sheaths  of  the  flexors  of  those  fingers  do  not  communicate  with 
the  sheath  under  the  annular  ligament  under  the  wrist,  explains 
the  reason.'*  The  same  surgeon  also  remarks,  that  in  examin- 
ing for  pus  in  this  part,  it  is  necessary  to  make  palpation  in  the 
long  diameter  of  the  limb ;  as,  if  the  fingers  are  placed  trans- 
versely, the  sensation  caused  by  the  displacement  of  the  muscles 
is  very  deceptive.  If  the  abscess  is  deeply  seated,  in  order  to 
obtain  a  free  opening,  and  to  avoid  wounding  nerves,  vessels, 
or  tendons,  M.  Nelaton  directs  that  an  incision  should  first  be 
made  through  the  skin  three  inches  in  length,  then  the  aponeu- 
rosis slit  open  upon  a  director  over  an  interstice  between  two 
muscles ;  the  latter  may  then  be  separated,  and  the  opening 
enlarged,  if  necessary,  by  introducing  the  end  of  the  finger. 

Needles  often  run  into,  and  break  off"  in,  the  hand,  causing 


*  Clinical  Lectures  on  Surgery,  edited  by  Walter  F.  Atlee,  M.D.  Philadel 
phia;  1855. 
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sometimes  much  trouble  in  extraction,  especially  if  the  piece  be 
small,  and  have  penetrated  deeply  into  fleshy  parts,  as  the  ball 
of  the  thumb.  The  position  of  the  foreign  body  must  be  ascer- 
tained as  well  as  possible,  by  searching  for  the  wound  by  which 
it  entered,  and  by  carefully  feeling  for  its  ends  through  the  skin. 
If  its  situation  can  be  ascertained  with  tolerable  certainty  by 
these  means,  it  must  be  cut  down  upon,  and  drawn  out  with 
the  forceps  ;  but  care  must  be  taken  not  to  drive  it  farther  in 
during  the  attempt  at  extraction,  and  all  unnecessary  or 
speculative  incisions  in  a  part  so  well  supplied  with  nerves  and 
vessels  as  the  palm  of  the  hand  must  be  avoided.  Time  and 
some  suffering  is  saved  to  the  patient,  if  it  can  be  found  and 
extracted  at  once ;  but  if,  after  a,  thorough  examination,  it 
cannot  be  discovered,  we  must  wait  until  it  shifts  its  situation 
and  it  can  be  felt,  allaying  the  inflammation  and  pain  with 
poultices  and  anodynes. 

Lacerated  wounds  about  the  hand  are  the  cases  commonly 
supposed  to  be  especially  liable  to  be  followed  by  tetanus  ;  yet 
I  think  that  if  we  examine  the  assigned  causes  of  many  cases 
of  traumatic  tetanus,  allowing  for  the  great  comparative  fre- 
quency of  such  injuries,  we  shall  hardly  find  that  wounds  of 
the  hand  bear  any  disproportionate  ratio  to  those  of  other 
parts. 

In  incised  and  punctured  wounds  inflicted  by  carpenters' 
tools  or  knives  accidentally  slipping  from  the  hand,  or  by  broken 
glass,  the  radial  or  ulnar  arteries  are  not  unfrequently  divided 
near  the  vra-ist ;  but  the  treatment  will  De  conducted  entirely  in 
accordance  with  the  general  principles  applicable  to  wounded 
arteries.    See  vol.  i.  p.  749. 

The  bleeding  from  wounds  of  the  deep  palmar  arch  is  apt 
to  be  very  troublesome,  on  account  of  the  diflBculty  often  ex- 
perienced in  finding  the  divided  extremities  of  a  vessel  placed 
at  a  considerable  depth  from  the  surface,  close  to  the  bone,  and 
in  a  wound  which,  owing  to  its  anatomical  relations,  cannot  be 
freely  enlarged.  Therefore,  in  this  case  it  is  necessary  some- 
times to  depart  from  the  rule,  almost  universal  elsewhere,  of 
tying  the  vessel  at  the  seat  of  the  injury,  and  to  seek  some 
other  method  of  restraining  the  hsemon-hage.  In  the  first 
place,  a  graduated  compress  should  be  laid  over  the  wound : 
this  is  kept  in  position  by  two  small  wooden  splints  placed 
transversely  across  the  hand,  one  on  the  palmar  and  one  on 
the  dorsal  side,  a  good  pad  of  lint  being  placed  beneath 
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the  latter,  Avhile  the  former  rests  upon  the  compress ;  they  may 
then  be  brotight  together  to  any  degree  of  tightness,  by  strips 
of  adhesive  plaster  round  their  extremities.  Then  the  current 
of  blood  through  the  radial  and  ulnar  arteries  should  be  re- 
strained, either  by  pieces  of  thick  bougie,  or  by  small  rollers  laid 
lengthwise  over  the  course  of  the  vessels  in  the  lower  part  of 
the  fore-arm  and  confined  by  a  bandage.  A  third  larger  roller, 
placed  between  the  others,  is  often  a  useful  adjunct  in  keeping 
these  in  place,  by  preventing  the  bandage  from  forcing  them 
towards  each  other.  Extreme  flexion  of  the  elbow,  which 
checks  the  flow  through  the  brachial  artery,  is  preferred  by 
some  surgeons.  The  patient  should,  if  possible,  be  kept  in  bed, 
with  the  hand  raised  high  above  the  level  of  the  rest  of  the 
body.  If  secondary  haemorrhage  come  on,  the  compress  must 
be  taken  off,  the  wound  well  cleansed  from  clots,  &c.,  and  the 
apparatus  readjusted.  Close  observation  of  each  case  alone 
will  teach  to  what  extent,  and  for  how  long,  pressure  may  be 
applied  to  the  wound  without  fear  of  producing  sloughing  of 
the  tissues.  This  so  generally  occurs  when  the  wound  has 
been  plugged  with  compresses,  wetted  with  the  strong  acid 
solutions  of  the  persalts  of  iron  now  in  common  use,  that  the 
practice  cannot  be  recommended.  If  these  means  fail  to  stay 
the  bleeding,  ligature  of  the  arteries  of  the  fore- arm  in  their 
lower  third,  or  of  the  brachial  a  little  below  the  middle,  must 
be  adopted.  Opinions  are  much  divided  as  to  which  is  the 
preferable  operation.  Most  surgeons  use  the  latter  only  as  a 
dernier  ressort ;  while  others,  finding  that  if  both  radial  and 
ulnar  are  tied,  circulation  in  the  hand  is  still  maintained  by 
the  interosseous  artery,  which  is  secured  with  difficulty,  prefer 
the  single  and  simpler  proceeding  of  at  once  tying  the  brachial. 
My  own  experience,  drawn  from  the  observation  of  several  cases, 
is  in  favour  of  tying  the  radial  and  ulnar  arteries  just  above  the 
wrist,  unless  the  fore-arm  is  greatly  inflamed  and  swollen. 

Severe  lacerated  wounds,  with  or  without  fracture,  as  well  as 
wounds  of  joints,  should  be  treated  according  to  general  prin- 
ciples, recollecting,  however,  that  such  injuries  are  endured 
and  recovered  from,  far  more  readily  in  the  uj)per,  than  in  the 
corresponding  parts  of  the  lower  extremity.  Not  only  is  the 
reparative  power  more  active,  but  there  is  also  the  advantage 
of  their  not  requiring  the  patient  to  be  confined  to  bed,  with 
consequent  deterioration  of  general  health,  dm-ing  the  whole  of 
the  treatment.    Numerous  instances  of  most  severe  compound 
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fractures  and  dislocations  implicating  the  elbow  or  wrist  joint, 
which  at  first  sight  appeared  hopeless,  have  by  careful  treat- 
ment completely  recovered. 

The  records  of  military  surgery  will  furnish  many  such.  As  a  good  example 
of  the  extent  of  reparative  power,  when  aided  by  judicious  treatment,  I  may 
quote  one  related  by  Sir  James  Prior,  Deputy-Inspector  of  Hospitals  and  Fleets,* 
which  occurred  in  civil  practice.  A  man,  aged  thirty-four,  working  in  a  dock- 
yard, received  a  violent  blow  from  the  rapidly-revolving  handle  of  a  windlass, 
on  the  under  side  of  the  left  arm,  at  the  elbow-joint.  '  There  was  a  large 
wound  on  the  imder  sm-face  of  the  joint,  occasioning  a  general  disconnection 
of  its  parts,  muscular  and  otherwise,  excepting  immediately  in  front.  All  the 
ligaments  also  were  obviously  torn  asunder ;  the  heads  of  the  radius  and  ulna 
were  driven  wholly  from  their  situations,  upwards  and  forwards  on  the  humerus  ; 
the  condyles  of  the  latter  bone,  and  part  of  its  shaft,  to  the  extent  of  two  and  a 
half  or  three  inches,  projected  behind  from  the  wound  at  nearly  a  right  angle 
with  the  fore-arm,  and  as  thoroughly  denuded  of  all  ligaments  and  muscular 
attachments  as  if  cleaned  with  the  scalpel.'  The  brachial  artery  and  nerves  of 
the  arm  being  iminjured,  it  was  determined  to  attempt  to  save  the  limb.  The 
bones  were  easily  reduced,  the  wound  carefully  brought  together,  and  treated 
with  cold  applications.  The  patient  eventually  recovered  with  a  very  efficient 
limb,  and  went  back  to  his  laborious  employment. 

Primary  amputation  is  very  rarely  required  in  cases  of  com- 
pound fracture  or  dislocation  involving  the  elbow-joint — never, 
indeed,  unless  the  artery  be  torn  through,  or  the  soft  parts  in 
front  as  well  as  behind  the  jomt  extensively  damaged.  In 
treating  such  injuries,  the  position  most  favourable  and  con- 
venient to  the  patient,  that  of  semi-flexion,  shorJd  be  adopted, 
the  arm  being  fixed  immovably  on  a  gutta-percha  splint,  which 
may  be  cut  away,  opposite  the  wound,  so  as  to  allow  of  the 
application  of  the  dressings ;  and  the  fracture  or  dislocation 
being  reduced  and  any  loose  fragments  of  bone  removed,  the 
wound  should  be  thoroughly  washed  with  a  solution  of  chloride 
of  zinc  or  carbolic  acid ;  its  edges  should  be  brought  together  as 
neatly  as  possible  with  wire  sutures,  and  treated  with  cold  appli- 
cations, especially  ice,  if  there  be  much  inflammatory  action. 
When  the  bones  are  much  comminuted,  and  the  external  wound 
is  small,  it  is  best  to  enlarge  it  freely,  and  excise  the  injured 
ends  of  the  bone,  as  much  less  constitutional  disturbance 
follows  cases  so  treated,  and  a  false  joint  with  a  very  consider- 
able amount  of  motion  will  be  formed,  t    Wounds  of  the  wi-ist- 


*  Lancet,  December  1844. 

t  See  an  interesting  series  of  severe  injuries  to  the  elbow-joint,  in  London 
and  Provincial  Hospitals,  collected  by  Mr.  J.  Hutchinson,  Medical  Times  and 
Gazette,  1856,  vol.  ii. 
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joint  should  be  treated  on  the  same  principles,  the  fore-arm  and 
hand  being  fixed  upon  a  straight  splint. 

Compomid  fractures  of  the  humerus,  if  attended  with  much 
laceration  of  soft  parts,  especially  lesion  of  the  artery  and  of 
the  great  nervous  cords,  sometimes  require  amputation ;  but 
the  fore-arm  when  similarly  injured  may  almost  always  be 
preserved. 

The  hand  is  very  frequently  the  subject  of  extensive  crushes, 
involving  bones  as  well  as  soft  parts,  and  often  requiring  the 
removal  of  one  or  more  of  the  fingers  or  of  the  whole  member. 
Great  ingenuity  may  be  displayed  in  the  performance  of  the 
operation  in  such  cases,  the  surgeon  being  guided  in  the  amount 
to  be  removed  and  the  selection  of  flaps  by  the  extent  of  the 
injury,  always  remembering  the  necessity  of  saving  as  much  as 
possible.  The  loss  of  one  or  two  fingers  is  not  of  great  moment, 
except  in  some  peculiar  occupations;  but  the  thumb  is  of 
especial  importance,  and  if  only  a  single  finger  is  left  to  oppose 
it,  great  use  may  still  be  made  of  the  hand.  It  is  even  better 
to  save  the  thumb  alone  or  a  single  finger  when  it  can  be  done, 
than  to  sacrifice  the  whole  hand.  Although  everything  that  is 
likely  to  be  of  service  must  be  carefully  preserved,  the  opposite 
error  must  be  avoided  of  attempting  to  save,  at  a  great  sacrifice 
of  time  to  the  patient,  a  severely  injured  finger,  which,  although 
it  may  ultimately  heal,  will  remain  permanently  stiff  or  de- 
formed, and  which,  from  its  being  either  useless  or  positively 
interfering  with  his  employment,  may  eventually  have  to  be 
removed.  Among  people  of  the  upper  classes  of  life,  even 
elegance  of  appearance  is  an  element  of  consideration.  On  the 
latter  account,  when  a  finger  has  to  be  removed  entire,  the  head 
of  the  metacarpal  bone,  although  uninjured,  is  often  taken  out 
with  it,  so  that  the  remaining  fingers  come  nearer  together, 
and  the  loss  is  less  conspicuous ;  but  with  working  peojjle,  this 
should  not  be  done,  as  to  them  a  broad  palm  is  often  an  ad- 
vantage ;  and  the  hand  is  weakened  by  the  division  of  the 
transverse  ligament  which  connects  the  head  of  the  bones.  In 
compound  dislocations  of  the  phalanges,  in  which  attempts  at 
reduction  have  been  unsuccessful,  it  is  better  to  remove  the 
projecting  head  of  the  displaced  bone,  then  to  bring  the  wound 
together,  and  fix  the  finger  on  a  splint,  trusting  to  the  forma- 
tion of  a  ligamentous  joint. 
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Statistics  of  Feactuees  and  Dislocations  of  the  Uppek 

Extremity. 

Nearly  all  statistical  information  hitherto  published  regard- 
ing fractures  and  dislocations  is  more  or  less  unsatisfactory, 
either  because  the  numbers  given  are  too  limited,  or  the  cases 
being  selected,  they  do  not  present  a  fail"  average  of  all  ages  and 
classes  of  the  population. 

The  following  table  has  the  advantage  of  showing  nearly 
every  case  which  presented  itself  during  a  given  period  at  a 
hospital  so  situated  as  to  afford  a  fair  example  of  the  ordinary 
accidents  of  civil  life  in  this  country.  Some  few  have  been 
rejected  on  account  of  insufficiency  of  diagnosis,  or  omission  of 
age  or  sex  from  the  record,  and  doubtless  the  remainder  are  not 
entirely  free  from  errors ;  such  errors,  however,  correct  them- 
selves when  the  numbers  are  sufficiently'  large.  In  one  class  only 
is  there  a  considerable  defect,  viz.  the  fractures  of  the  phalanges  ; 
many  cases  that  are  vaguely  entered  in  the  hospital  books  as 
'  smashed  '  or  '  crushed '  fingers,  without  specification  of  lesion 
to  bone,  having  been  omitted  from  the  table.  If  all  these  were 
added,  the  numbers  assigned  to  this  injury  would  probably  be 
doubled. 

It  is  not  within  the  scope  of  a  work  like  the  present  to 
discuss  all  the  inferences  that  might  be  derived  from  the  study 
of  this  table.  A  few  general  observations  on  the  influence  of 
sex  and  age  upon  the  production  of  these  injuries,  will,  how- 
ever, be  admissible. 

It  will  be  seen,  as  might  be  expected  from  the  difference  ot 
habits  and  occupation,  that  the  whole  number  of  males  exceeds 
that  of  females,  the  ratio  being  that  of  10  to  6*2  ;  but  this  ratio 
is  not  constant  in  all  kinds  of  injury,  and  all  periods  of  life. 
During  infancy  there  are  200  males  and  197  females;  so  that, 
as  might  be  supposed,  in  this  period  the  liability  to  these  acci- 
dents is  the  same  in  both  sexes.  This  age  is  characterised  by 
the  great  frequency  of  fracture  of  the  clavicle,  more  than 
half  of  the  entire  number  of  injuries  belonging  to  this  bone. 
The  bones  of  the  fore-arm  and  humerus  follow  next  in  order ; 
but  fractures  of  the  olecranon,  metacarpus  and  phalanges,  and 
all  dislocations,  are  almost  unknown.  During  the  succeeding 
ten  years  we  find  the  active  disposition  of  boys  exposing  them 
to  frequent  fractures  of  the  clavicle,  humerus,  and  fore-arm,  and 
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to  dislocations  of  the  elbow-joint ;  while  with  the  opposite  sex 
such  accidents  are  comjjaratively  less  frequent  than  at  any 
other  period,  the  proportion  being  now  as  10  to  2-7.    In  the 


Fractures  and  Dislocations  of  the  Bones  of  the  Upper  Extremity,  treated  at  the  Middlesex 
Hospital,  during  sixteen  years  ending  June  50,  1867. 


A.  Feactures. 


Age. 
0  to  5. 

Age. 
6  to  lo. 

Age. 
15  to  30. 

Age. 
30  to  45. 

Age. 
45  to  60. 

Age. 
Above  60. 

Total. 

Sex. 

Sex. 

Sex. 

Sex. 

Sex. 

Sex. 

Sex. 

M. 
and 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

P. 

Scapula  . 

5 

3 

3 

1 

1 

11 

6 

7 

1 

1 

28 

11 

39 

Clavicle  . 

176 

171 

84 

47 

66 

26 

67 

33 

51 

33 

18 

10 

452 

320 

772 

3  [  Upper  end  . 

1 

4 

7 

2 

6 

11 

5 

8 

4 

5 

8 

37 

23 

60 

1  j  Shaft 

5  i  Lower  end  . 

Olecranon 

39 

22 

42 

17 

27 

18 

25 

16 

11 

16 

6 

15 

150 

1(14 

254 

8 

4 

46 

3 

14 

2 

2 

2 

5 

1 

1 

1 

76 

13 

89 

1 

7 

2 

23 

3 

14 

5 

8 

4 

4 

5 

57 

19 

76 

Ulna  (exclud-  \ 

ing  Olecra-  V 

8 

7 

19 

1 

7 

6 

19 

10 

13 

10 

2 

5 

68 

39 

107 

non)      .  j 

Radius  alone 

62 

64 

92 

19 

78 

46 

75 

57 

45 

123 

21 

87 

373 

395 

768 

Ulna  and  Ea- } 
dins       .  ( 

20 

17 

71 

11 

15 

7 

8 

9 

9 

12 

4 

8 

127 

64 

191 

Carpal  bones 

1 

1 

1 

Metacarpal  \ 
bones    .  ) 

1 

1 

10 

1 

62 

9 

50 

13 

15 

3 

3 

141 

27 

168 

Phalanges 

3 

2 

44 

7 

47 

8 

32 

13 

24 

5 

4 

1 

144 

36 

180 

Total 

324 

295 

425 

110 

335 

125 

315 

169 

196 

211 

69 

141 

1654 

1051 

2706 

B.  Dislocations. 


Age. 
0  to  5. 

Age. 
5  to  15. 

Age. 
15  to  30. 

Age. 
30  to  45. 

Age. 
45  to  60. 

Age. 
Above  60. 

Total. 

Sex. 

Sex. 

Sex. 

Sex. 

Sex. 

Sex. 

Sex. 

Ji. 

ami 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

F. 

Clavicle  . 

1 

2 

1 

4 

2 

1 

2 

1 

2 

13 

3 

16 

Acromion 

1 

3 

3 

1 

3 

1 

10 

2 

12 

Humerus 

1 

2 

1 

1 

24 

9 

63 

21 

42 

34 

36 

28 

167 

95 

262 

Elbow  , 

1 

43 

5 

8 

3 

8 

3 

2 

61 

12 

73 

Thumb  . 

1 

11 

3 

18 

3 

23 

11 

15 

10 

3 

1 

70 

29 

99 

Phalanges  of  ( 
Fingers .  j 

6 

2 

11 

3 

6 

11 

7 

7 

3 

3 

33 

26 

59 

Total 

2 

4 

64 

12 

68 

18 

105 



48 

71 

53 

44 

32 



54 

167 

621 

Fractures  and  J 
Dislocations  > 

326 

299 

489 

122 

403 

143 

420 

217 

267 

264 

113 

173,2008 

1218 

3226 
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next  period,  that  from  fifteen  to  twenty  years,  the  males 
exceed  the  females  in  the  proportion  of  10  to  3"  7,  and  this  excess 
steadily  decreases,  till,  between  forty-five  and  sixty,  the  sexes 
figure  in  nearly  equal  numbers ;  and  beyond  that  age  the 
liability  to  these  accidents  is  considerably  greater  among 
women  than  among  men,  this  preponderance  being  almost 
entirely  owing  to  the  great  frequency  among  the  former  of 
fracture  of  a  particular  part  of  one  bone,  viz.  the  lower  end  of 
the  radius. 

Further  reference  to  the  numbers  in  the  table  will  be  found 
under  the  head  of  each  particular  injury. 

Fractures  of  the  Bones  op  the  Upper  Extremity. 
Fractures  of  the  Clavicle. 

The  clavicle  is  more  frequently  broken  than  any  other  bone 
in  the  body,  the  radius  excepted.  Although  met  with  at  all 
ages,  this  accident  is  most  common  in  infancy  and  early  child- 
hood ;  nearly  one-half  of  the  entire  number  of  cases  recorded  in 
the  above  table  occurred  before  the  completion  of  the  fifth  year. 

Up  to  this  period  its  relative  frequency  in  the  different  sexes 
is  nearly  equal ;  at  all  subsequent  ages  men  are  much  more 
liable  to  it  than  women. 

Sometimes  the  fracture  is  caused  by  direct  application  of 
force  to  the  bone,  as  by  a  heavy  blow,  or  a  wheel  passing  over 
it,  or  a  fall  in  which  the  body  of  the  bone  comes  into  contact 
with  some  hard  substance ;  but  much  more  commonly  it  is  due 
to  indirect  violence,  as  falls  on  the  point  of  the  shoulder,  or  on 
the  hand  when  the  arm  is  outstretched :  in  the  latter  ease  the 
shock  is  transmitted  through  the  other  bones  to  this,  the  last 
in  the  series,  which  being  fixed  at  its  proximal  end  to  the  ster- 
num, must  give  way  under  a  sufiicient  amount  of  force.  Dr.  F.  H. 
Hamilton*  has  collected  six,  and  Gurlt  twenty  cases  of  fracture 
of  the  clavicle  from  muscular  action,  f  The  last  author  has  also 
brought  together  seven  cases  of  intrauterine  fracture  of  the 
collar-bone  produced  by  external  violence.  J 

The  bone  is  generally  broken  near  the  middle,  although  it 


•   *  A  Practical  Treatise  oti  Fracfttres  and  Dislocations,  p.  180,  Fhiladelphia,  1860. 

t  Gurlt,  Handbuch  der  Lehre  von  der  Knochenbriichen,  Th.  2,  L.  2,  p.  693 
et  sqq. 

t  Gurlt,  loc.  cit.  Th.  2,  L.  2,  pp.  595-6. 
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may  be  towards  the  acromial,  or  more  rarely  the  sternal  ex- 
tremity. The  line  of  fracture  is  said  to  be  usually  transverse, 
but  in  many  specimens  that  I  have  examined  in  museums, 
it  has  passed  in  a  straight  line  from  the  deepest  part  of 
the  concavity  of  one  curve  to  that  of  the  other,  and  therefore 
very  obliquely  across  the  shaft  of  the  bone,  and  inclining  from 
within  upwards,  so  that  the  inner  fragment  overlaps  the  outer. 
The  part  between  the  two  curves  is  generally  the  weakest 
part  of  the  bone,  and  hence  more  liable  to  fracture.  When 
the  clavicle  is  broken  near  its  middle,  the  inner  fragment 
is  usually  retained  in  its  place,  because  the  strong  ligaments 
attached  to  its  sternal  end  prevent  much  movement,  and  the 
muscles  connected  with  it  nearly  counterbalance  each  other. 
There  is,  however,  a  slight  tendency  to  elevation  of  the  outer 
end,  which  in  cases  left  long  neglected  becomes  very  marked. 
I  lately  saw  a  girl,  aged  nine,  who  had  broken  her  clavicle  a 
month  before,  and  had  had  no  treatment ;  the  sternal  fragment 
projected  upwards  at  an  angle  of  45°,  its  sharp  extremity  forming 
a  visible  prominence  in  the  side  of  the  neck.  The  other  frag- 
ment was  fully  an  inch  below  this,  and  connected  with  it  by 
what  appeared  to  be  a  band  of  fibrous  tissue,  passing  nearly 
vertically  between  them.*  The  outer  fragment  usually  falls 
below  its  normal  position,  owing  to  the  weight  of  the  arm,  and 
it  is  drawn  inwards  by  the  muscles  passing  from  the  chest  to 
the  shoulder  and  humerus,  the  outer  end  being  turned  some- 
what forwards ;  its  broken  end  is,  in  the  great  majority  of 
cases,  placed  beneath  that  of  the  sternal  fragment,  though  it 
occasionally,  but  very  rarely,  is  found  abovef  or  anterior]:  to  it. 
If  the  fra,cture  is  oblique,  the  fragments  generally  ride,  and  the 
whole  bone  is  somewhat  shortened.  The  diminution  in  length 
of  clavicles  that  have  united  after  oblique  fractures  is  sometimes 
more  than  an  inch. 

The  signs  usually  presented  are  very  characteristic,  and 
except  in  the  case  of  young  fat  children,  there  is  rarely  much 
difficulty  in  the  diagnosis.  There  is  pain  at  the  seat  of  injury ; 
the  patient  is  unable  to  lift  the  arm  to  the  head,  or  to  move  it 
extensively  forwards  or  backwards,  at  least  without  much 

*  See  also  the  figure  at  p.  219  in  Dr.  R.  W.  Smith's  Treatise  on  Fractures  in 
the  Vicinity  of  Joints,  &c.    Dublin,  1847. 

t  ^lalgaigne,  Trait6  des  Fractures  et  iles  Luxations,  tome  i.  p.  468.  Paris, 
1847. 

+  Lonsdale,  Practical  Treatise  on  Frnciures,  p.  208,  1838. 


FEACTURE  OF  CLAVICLE. 


767 


suffering;  his  neck  and  head  are  usually  inclined  to  the  injured 
side  ;  while,  to  relieve  the  pain  caused  by  the  displaced  fragments 
of  bone,  he  will  often  support  the  elbow  with  the  opposite 
hand.  The  point  of  the  shoulder  falls  lower  than  the  other, 
and  somewhat  forwards  and  inwards,  its  distance  from  the 
centre  of  the  sternum  being  diminished  in  proportion  to  the 
amount  of  riding  of  the  broken  fragments.  On  passing  the 
finger  along  the  upper  border  of  the  clavicle,  the  abrupt 
projecting  end  of  the  inner  fragment  and  the  depression  of  the 
outer  one  are  easily  recognised,  and  manipulation  will  prove 
the  separation  of  the  fragments,  and  generally  produce  crepitus, 
though  the  latter  important  sign  is  sometimes  not  perceived 
until  the  broken  ends  are  brought  into  apposition  by  extending 
and  drawing  back  the  shoulders.  The  differences  in  position  of 
the  bone  mentioned  above  will  of  course  produce  corresponding 
modifications  of  these  signs.  In  transverse  fractures,  the  amount 
of  displacement  is  often  inconsiderable ;  but  pain,  loss  of  power, 
mobility  of  the  fragments,  and  crepitus  will  indicate  the  nature 
of  the  injury. 

Fracture  of  the  sternal  extremity  of  the  clavicle  is  a  very  rare 
accident.  Lonsdale,*  relating  the  case  of  a  child  three  years 
old,  in  which  the  clavicle  was  fractured  about  half  an  inch  from 
the  sternum,  conjectures  that  such  cases  arise  from  separation 
of  the  epiphysis.  This,  however,  clearly  cannot  be,  as  the 
epiphysis  at  the  sternal  end  of  the  clavicle  is  an  extremely  thin 
plate  of  bone,  and  commencing  to  ossify  at  about  the  age  of 
eighteen,  is  joined  to  the  bone  a  few  years  later ;  if,  then,  such 
an  injury  could  happen,  it  would  be  only  at  this  particular 
period  of  life.  Blandinf  describes  a  case  in  which  the  clavicle 
was  fractured  between  the  costo-clavicular  and  sterno-clavicular 
ligaments,  without  displacement;  but  in  the  only  two  specimens 
of  similar  fracture  that  MalgaigneJ  could  find  in  the  Musee 
Dupuytren,  the  external  fragment  was  disj)laced  considerably 
downwards  and  forwards. 

Two  examples  of  this  accident  recently  occurred  at  the 
Middlesex  Hospital.  Both  patients  were  girls  under  ten.  In 
one  the  fracture,  prodiiced  by  indirect  violence,  was  about  half 
an  inch  from  the  sternal  joint,  and  the  displacement  was  very 
slight;  in  the  other  the  fracture,  caused  by  direct  violence,  was  a 


*  Op.  cit.  p.  206.  t  Gazette  dcs  Hupitmix,  22  avril  1845. 

X  Op.  cit.  torn.  i.  p.  41)1. 
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little  further  from  the  sternal  joint  and  there  was  more  dis- 
placement. 

Fractures  of  the  acromial  extremity  of  the  clavicle  are  much 
more  frequent  than  the  last.  R.W.  Smith-*  has  shown,  from 
examination  of  specimens  of  bones  after  death,  that  the  outer 
end  of  the  clavicle  may  be  broken,  either  between  the  conoid 
and  trapezoid  portions  of  the  coraco-clavicular  ligament,  or 
between  this  ligament  and  the  acromio-clavicular  articulation. 
In  the  former  situation  the  fracture  is  of  comparatively  rare 
occurrence,  and  attended  with  scarcely .  any  displacement  of 
either  fragment  of  the  bone ;  in  the  latter,  on  the  contrary, 
there  is  generally  a  considerable  amount  of  displacement  of  the 


Fig.  94. 


Extremely  oblique  fracture  of  the  acromial  end  of  the  clavicle,  a,  under  surface ; 
6,  anterior  view.  From  a  preparation  in  the  Middlesex  Hospital  Museum;  Cat. 
No.  i.  15,  d. 

outer  fragment;  its  inner  end  being  drawn  upwards  and  out- 
wards by  the  action  of  the  clavicular  portion  of  the  trapezius 
muscle,  while  the  outer  or  articulating  surface  is  directed 
downwards  and  inwards  by  the  weight  of  the  arm  and  the 
action  of  the  muscles  passing  from  the  chest  to  the  shoulder. 
This  displacement  is  sometimes  carried  so  far  that  in  some  of 
the  cases  examined,  the  outer  fragment  had  united  to  the 
other  at  a  right  angle.f  The  inner  fragment  is  not  materially 
altered  in  position,  unless  the  coraco-clavicular  ligament  be 
ruptured. 

An  incomplete  fracture  of  the  body  of  the  clavicle,  sometimes 
attended  with  bending  of  the  bone,  is  occasionally  met  with  in 
children.    Vide  Fractures,  p.  43. 

Comminuted  fractures  of  the  clavicle  are  not  unfrequently  the 

•  Op.  cit.  p.  209. 

t  This  observation  is  corroborated  by  a  recent  specimen  exhibited  by  Mr. 
Canton  to  the  Pathological  Society,  Nov.  6th,  1860. 
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result  of  direct  violence,  and  are  easily  recognised  by  the  great 
mobility  of  the  fragments. 

Compound  fractures  of  the  clavicle  are  extremely  rare ;  and 
notwithstanding  its  vicinity  to  the  large  vessels  and  nerves  of 
the  neck,  serious  complications  from  implication  of  the  soft 
parts  do  not  often  follow  fractures  of  this  bone. 

Among  the  severe  inj  iiries  wliicli  occasioned  the  death  of  the  late  Sir  Robert 
Peel,  "was  '  a  comminuted  fracture  of  the  left  clavicle,  below  which  a  swelling 
as  large  as  the  hand  could  cover,  and  which  pulsated  synchronously'  with  the 
contractions  of  the  auricles  of  the  heart,  formed.'  Tliis  was  evidently  the 
result  of  a  wound  of  some  large  vein,  probably  the  subclavian,  by  the  broken 
ends  of  the  bone.  From  the  intense  pain  suffered,  it  was  also  conjectured  that 
some  of  the  nerves  of  the  axillary  plexus  were  lacerated.*  In  the  Museum  of 
St.  George's  Hospital  is  a  specimen  in  which  the  fractured  end  of  the  bone  was 
driven  through  the  internal  jugular  vein.  The  patient,  a  boy  aged  thirteen, 
had  been  standing  under  a  tree  in  a  storm,  and  was  struck  by  a  falling  branch. 
Several  eases  are  also  on  record  of  injury  to  the  brachial  plexus  of  nerves,  fol- 
lowed by  paralysis  of  the  arm. 

Fracture  of  both  clavicles  in  the  same  subject  sometimes 
occurs.  Malgaigne  could  only  collect  five  cases.  A  man,  aged 
forty-seven,  was  admitted  a  few 
years  ago  into  the  Middlesex 
Hospital  with  ununited  fracture 
of  both  clavicles,  occasioned 
by  the  same  injury.  Want  of 
union  is  very  uncommon ;  in 
this  case  it  was  probably  owing 
to  the  difficulty  of  restraining 
the  motion  of  both  arms  at  the 
same  time  during  the  treat- 
ment; as  a  general  rule,  no 
bone  in  the  body  unites  more 
readily.  In  1867,  a  young  girl 
was  brought  to  the  Middlesex 
Hospital  with  both  collar  bones 
and  some  ribs  broken.  She  was  kept  flat  on  her  back  in  bed 
for  some  days,  and  made  a  good  recovery. 

Treatment. — Although  the  indications  to  be  followed  in  the 
treatment  of  fractured  clavicle  are  plain  enough,  the  nume- 
rous contrivances  that  have  been  invented  for  the  purpose, 
and  the  diversity  of  the  methods  adojjted  in  different  countries, 


Fig.  95. 


An  extremely  oblique  comminuted 
fracture  of  the  aei-omial  end  of  the 
clavicle :  under  surface.  The  asterisk 
points  to  the  acroniio  -  clavicular 
joint.  From  a  preparation  in  the 
Middlesex  Hospital  Museum;  Cat. 
No.  i.  15,  d. 
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*  Lancet,  ,Tuly  6th,  1850. 
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and  hj  different  surgeons,  are  sufficient  to  show  the  diffi- 
culties that  are  practically  found  in  carrying  them  out.  As 
Dr.  F.  H.  Hamilton  says,  '  a  catalogue  of  the  names  only  of  the 

_  men  who  have   upon  this  sinele 

Fig.  96.  . 

point    exercised    their  ingenuity, 

would  be  formidable,  nor  would  it 
present  any  mean  array  of  talent 
and  of  practical  skill.' 

The  most  certain  method  to  in- 
sure union  without  deformity,  is  to 
keep  the  patient  lying  on  the  back 
in  bed  until  the  fracture  has  united, 
The  upper  surface  of  the  same  the  head  being  fixed  to  the  pillow, 

preparation.   Ihe  inner  iragment 

overrides,  and  the  outer  has  been  and  botll  arms  Confined  to  the  side 

twisted  so  as  to  make  a  cou-  ^^f  ^J^g  ^^^j  rpj^-g 

siderable  angle  with  it.  .  l  j 

adopted  m  the  case  of  young  ladies 
who  wear  low  dresses,  and  in  whom  it  is  consequently  par- 
ticularly desirable  to  presei-ve  the  symmetry  of  the  clavicles; 
but  men  and  boys  will  seldom  be  found  to  submit  to  the  con- 
finement, and  it  is  satisfactor}^  to  know  that  the  amount  of 
shortening  which  almost  invariably  follows  an  oblique  fractiu'e, 
treated  in  the  usual  way,  will  rarely  interfere  in  any  appreciable 
degree  with  the  perfect  use  of  the  arm. 

Presuming  that  the  ordinary  displacement  has  occurred,  to 
restore  the  outer  fragment  to  its  normal  position,  the  shoulder 
must  be  drawn  outwards,  upwards,  and  backwards.  For  a 
description  of  the  many,  more  or  less  complicated,  forms  of 
apparatus  invented  to  retain  the  parts  in  this  position,  the 
reader  is  referred  to  special  treatises  upon  the  subject,  as  they 
have  nearly  all  met  with  but  a  very  limited  or  local  application, 
and  without  figures  any  account  of  them  would  be  unintelligible. 
As  the  results  of  the  method  of  treatment  generally  followed  at 
most  of  the  hospitals  in  London  are  as  satisfactory  as  those 
attributed  to  any  of  the  others,  and  as  there  is  in  it  the 
great  advantage  of  requiring  no  other  materials  than  those 
which  are  at  all  times  at  the  command  of  the  surgeon,  I  shall 
content  myself  with  describing  it.  A  stout  wedge-shaped  pad, 
with  the  broad  end  upwards,  stuffed  with  tow  or  horse-hair,  and 
having  a  little  cotton-wool  wrapped  around  it,  is  placed  well  up  in 
the  axilla.  Then  the  elbow  is  brought  close  to  the  side,  and  the 
fore-arm  laid  across  the  front  of  the  chest,  the  hand  being  raised 
towards  the  opposite  shoulder.    It  is  now  to  be  firmly  bound  in 
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this  position  with  a  broad  calico  roller,  some  of  the  turns  of 
which  are  made  to  pass  beneath  the  elbow  and  over  the  opposite 
shoulder,  so  as  to  act  as  a  sling,  and  raise  the  humerus.  The 
bandages  should  be  secured  by  a  few  stitches.'*  Some  surgeons 
advance  the  elbow,  others  think  that  it  should  be  directed  some- 
what backwards,  but  an  intermediate  position  is  more  generally 
preferred.  Yery  frequently,  before  the  elbow  is  fixed,  a  figure- 
of-eight  bandage  is  placed  round  the  shoulders,  and  tied  tightlv 
behind,  with  the  intention  of  drawing  backwards  the  extremity 
of  the  clavicle ;  but  this  is  by  many,  and  with  much  justice, 
objected  to,  on  the  ground  that,  unless  put  on  with  very  great 
care,  it  may  press  upon  the  inner  end  of  the  distal  fragment 
and  push  it  behind  and  below  the  other,  thus  adding  to  the 
deformity  which  it  is  intended  to  prevent.  The  axillary  pad, 
which  was  introduced  by  Desault  as  a  fulcrum  by  which  the 
clavicle  may  be  extended  when  the  elbow  is  pressed  to  the  side, 
is  now  generally  used  of  smaller  size  than  was  originally 
proposed,  and  is  discarded  altogether  by  some  surgeons,  on 
account  of  its  liability  to  compress  the  axillary  vessels  and 
nerves.  The  apparatus  is  then  reduced  to  little  more  than 
a  sling  for  the  elbow. 

It  is  evident  from  these  differences  of  opinion,  that  in  the 
management  of  fractured  clavicle,  as  in  that  of  any  other  similar 
injury,  no  one  rule  ovight  to  be  followed.  Careful  attention  to 
the  peculiarities  of  the  individual  case  will  alone  suggest  the 
particulars  of  the  treatment  that  should  be  adopted ;  and 
whatever  may  be  the  apparatus  determined  upon,  it  should  be 
frequently  examined,  in  order  to  be  sxire  that  the  intention  with 
which  it  is  applied  is  really  being  carried  out,  and  that  no  parts 
of  it  have  become  loose  or  disarranged,  or,  on  the  other  hand, 
are  unnecessarily  tight,  so  as  to  give  pain  or  chafe  the  skin. 

If  the  fracture  is  attended  with  complications,  or  if  both 
clavicles  are  broken,  it  is  advisable  to  confine  the  patient  to  bed. 

Union  usually  takes  place  in  about  three  weeks — in  young 
subjects  even  earlier. 


*  Bandages  stiflFened  with  stavch,  dextrine,  or  plaster  of  Paris  are  often  used 
■with  great  advantage. 
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Fractures  of  the  Scapula, 

As  this  bone  is  not,  like  the  clavicle  or  other  long  hones  of 
the  arm,  placed  between  resisting  points,  it  is  not  often 
affected  by  any  application  of  indirect  violence ;  and  as  its 
peculiar  conformation  and  protected  situation  afford  it  consider- 
able immunity  from  direct  injury,  it  is  very  rarely  broken.  The 
statistics  of  the  Middlesex  Hospital  for  sixteen  years  (table 
p.  764)  give  1*07  per  cent  as  the  relative  frequency  of  fractures 
of  the  scapula,  which  agrees  closely  with  that  given  by  Gurlt. 
The  shape  of  the  scapula  is  so  very  irregular,  that  fractures 
occurring  in  its  different  parts  present  special  characters,  and 
require  therefore  separate  consideration. 

1.  Fracture  of  the  body  of  the  scapula  may  occur  in  combination 
with  other  injuries  Avhen  the  trunk  is  severely  crushed,  as  by 
the  fall  of  a  heavy  weight  upon  it.  It  has  also  been  caused  by 
a  blow  applied  directly,  the  passage  of  a  cart-wheel  over  it,  or  a 
fall  backwards,  in  which  the  bone  is  struck  against  some  hard 
substance,  such  as  the  corner  of  a  table. 

The  fracture  usually  runs  transversely  or  obliquely  across  the 
flat  part  of  the  body  of  the  bone  beneath  the  spine ;  but  some- 
times it  extends  vertically  through  the  spine,  or  the  bone,  which 
in  other  instances  is  variously  starred  or  comminuted.  An 
incomplete  fracture  through  the  spine  alone,  or  one  of  the 
margins,  appears  to  be  sometimes  met  with  ;  and  occasionally 
the  thin  central  portion  of  the  infra-spinous  fossa  is  fissured,  or 
even  deeply  indented,  while  the  borders,  being  thicker  and 
stronger,  have  escaped  injury.  There  is  often  but  little  displace- 
ment of  the  fragments ;  sometimes,  however,  one  or  the  other 
of  the  broken  edges  may  be  felt  to  project.  In  a  man  aged 
forty- three,  lately  a  patient  at  the  Middlesex  Hospital,  the  body 
of  the  scapula  was  broken  by  a  carriage- wheel  passing  over  his 
back ;  he  was  so  extremely  thin,  that  the  nature  of  the  injury 
could  be  ascertained  with  perfect  facility.  The  line  of  fracture 
extended  from  the  anterior  costa.  one  inch  above  the  inferior 
angle,  upwards  and  backwards  to  the  posterior  costa,  just  below 
the  root  of  the  spine.  The  triangular  portion  thus  separated 
was  drawn  directly  upwards  under  the  other,  and  became 
united  there ;  so  that  the  scapula  was  eventually  one  inch 
shorter  than  the  other,  and  had  the  lower  end  deeply  notched. 
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There  is  a  specimen  in  Guy's  Hospital  Museum*  in  whicli  the 
line  of  fracture  is  almost  the  same,  but  the  inferior  fragment 
has  united  on  the  dorsal  surface  of  the  other.  The  different 
direction  of  the  displacement  of  the  fragment  in  these  instances 
was  probably  communicated  to  it  at  the  moment  when  the  injury 
was  inflicted,  while  the  drawing  upwards  was  due  to  the 
combined  action  of  the  muscles  attached  to  it. 

Mobility  can  generally  be  detected  by  grasping  the  shoulder 
and  upper  part  of  the  scapula  with  one  hand,  and  the  lower  part 
of  the  bone  near  the  inferior  angle  with  the  other ;  crepitus  will 
also  be  obtained  in  this  manner,  or  by  placing  the  hand  flat 


Fig.  97. 


Fracture  through  the  glenoid  cavity,  running  into  the  body,  and  crossing  tlie  spine  of 
the  scapula  ;  ^vith  fracture  of  the  acromion  process.  From  a  preparation  in  the 
Middlesex  Hospital  Museum  ;  Catalogue  i.  17.    No  history  is  attached. 

upon  the  dorsum  of  the  scapula,  and  moving  the  humerus  in 
various  directions.  But  great  care  must  be  taken  not  to 
mistake  that  pseudo- crepitus  which  appears  to  be  caused  by 
the  movement  of  the  tendons  over  the  shoulder-joint  for  a  bony 
crepitus ;  a  mistake  not  unfrequently  made  by  inexperienced 
surgeons  when  examining  injuries  about  the  shoulder.  In 
muscular  and  fat  subjects,  andAvhere  there  is  little  displacement, 
the  diagnosis  of  these  fractures  is  often  attended  with  difficulty, 


*  No.  1,097,™. 
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but  in  others  the  signs  are  sufficiently  obvious.  Malgaigne 
recommends  that  in  making  the  examination,  the  fore-arm 
should  be  brought  behind  the  back,  and  the  hand  raised  as 
much  as  possible,  as  by  these  means  the  inner  border  of  the 
scapula  will  be  rendered  prominent. 

Treatment. — The  fragments  having  been  reduced  as  completely 
as  possible  by  manipulation,  the  body  of  the  scapula  should 
be  confined  by  a  shield  of  gutta-percha  modelled  to  it,  or  with 
a  broad  bandage  or  strip  of  adhesive  plaster.  The  motions  of 
the  arm  are  then  to  be  restrained  and  the  elbow  raised,  by 
supporting  it  in  a  sling.  When  there  is  much  displacement,  it 
is  difficult  to  keep  the  fragments  in  good  apposition  by  the 
application  of  compresses,  or  any  of  the  other  contrivances  that 
have  been  suggested  for  the  purpose ;  but  in  most  cases  union 
takes  place  readily,  and  although  there  maybe  some  deformity, 
the  arm  regains  its  proper  motions. 

2.  Fracture  of  the  acromion  process. — The  acromion  process 
being  the  most  prominent  part  of  the  shoulder,  it  is  liable  to 
be  broken  across  when  a  blow  is  received  directly  from  above, 
in  falls  upon  the  shoulder,  and  also  perhaps  by  upward  pressure 
of  the  head  of  the  humerus,  in  falls  on  the  elbow  or  hand.  The 
frequency  of  this  accident  has  been  overrated,  as  many  of  the 
numerous  specimens  found  in  museums  of  what  appear  at  first 
sight  to  be  old  ununited  fractures  of  the  acromion,  are  probably 
examples  of  non-union  of  the  epiphysis.*  There  seems  to  be 
some  as  yet  unexplained  connection  between  this  condition  and 
the  disease  called  chronic  rheumatic  arthritis  of  the  shoulder- 
joint,  as  they  are  often  found  associated. f  For  this  reason, 
little  dependence  can  be  placed  upon  the  statement,  founded  on 
the  examination  of  such  specimens,  that  after  fractured  acromion 
the  union  is  always  of  a  ligamentous  character. 

The  fracture  usually  extends  directly  across  the  process, 
separating  a  larger  or  smaller  portion  from  the  rest  of  the  bone. 
Sometimes  it  is  only  the  extreme  tip  beyond  the  clavicular 
articulation  which  is  broken  off.  Occasionally  there  is  no 
displacement,  the  detached  fragment  being  held  in  its  place  by 
the  periosteum,  but  generally  it  is  drawn  downwards  and  a  little 
forwards,  by  the  action  of  the  deltoid  and  weight  of  the  arm. 

The  symptoms  are,  pain  in  the  injured  part,  with  loss  of 
power  in  moving  the  arm,  especially  uj)wards.    The  shoulder 

•  F.  H.  Hamilton,  op.  cit  p.  211.  t      Adams,  op.  cit.  p.  107. 
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has  lost  somewhat  its  rounded  form,  its  extremity  being  sunk. 
On  passing  the  finger  along  the  spine  of  the  scapula  towards 
the  acromion,  a  sudden  depression  is  felt  at  the  seat  of  fracture, 
and  mobility  of  the  process  itself  can  be  perceived.  On  raising 
the  arm  so  as  to  bring  the  fragments  in  apposition,  all  the 
abnormal  appearances  are  lost,  and  crepitus,  which  is  absent  as 
long  as  the  arm  hangs  down,  can  now  be  obtained. 

Treatment. — The  principal  indication  is  to  support  the  elbow, 
so  that  the  acromion  may  be  raised  by  the  head  of  the  hiimerus  ; 
this  is  accomplished  by  a  sling,  which  must  be  made  to  give 
more  support  to  the  elbow  than  to  the  fore-arm,  allowing  the 
hand  to  drop.  More  perfect  apposition  can  be  obtained  if  a 
pad  be  placed  between  the  side  and  the  elbow,  so  as  to  keep  the 
latter  away  from  the  body,  and  inclined  a  little  backwards.  The 
arm  should  then  be  fixed  by  a  roller  passed  round  the  chest,  and 
kept  in  this  position  for  about  four  weeks. 

3.  Fracture  of  the  coracoid  process  is  an  extremely  rare  acci- 
dent, and  only  produced  by  severe  direct  violence ;  it  is  usually 
accompanied  by  other  injuries,  as  dislocation  of  the  humerus 
in  the  cases  reported  by  South*  and  Holmes,t  or  by  frac- 
ture of  other  parts  of  the  scapula.  If  the  coracoid  process 
alone  is  broken  ofi",  the  three  muscles  attached  to  its  extremity 
would  tend  to  draw  it  downwards  and  inwards ;  but  while  the 
strong  coraco-clavicular  ligaments  remain  entire,  the  displace- 
ment cannot  be  very  great.  In  an  uncomplicated  case,  there 
is  no  alteration  in  the  shape  of  the  shoulder,  the  principal 
diagnostic  signs  being  crepitus  and  the  mobility  of  the  frag- 
ment, discovered  by  manipulation. 

Two  cases  of  fracture  of  this  process  have  come  under  my  own 
notice.  In  both,  the  fracture  was  caused  by  a  fall  forward  from 
a  slight  height  with  the  arms  stretched  forward ;  there  was 
mobility  of  the  tip  of  the  process,  with  crepitus  and  pain,  but 
not  any  displacement. 

The  treatment  consists  in  supporting  the  arm  in  a  sling,  with 
the  elbow  advanced  upon  the  front  of  the  chest,  so  as  to  keep 
the  muscles  inserted  into  the  process  relaxed,  and  as  much  at 
rest  as  possible. 

4.  Fractures  of  the  neck  of  the  scapula,  and  of  the  glenoid  fossa. — 
It  is  the  opinion  of  most  modern  writers  on  surgery,  that  simple 
fracture  across  the  anatomical  neck  of  the  scapula  never  occurs. 


Med.-Chir.  Trcitis.  vol.  xxii.  p.  100. 


t  ll/id.  vol.  .\li.  p.  447. 
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There  is  no  specimen  exhibiting  it  in  any  of  the  museums  in  London,  and 
Hamilton  says  that  he  has  not  been  able  to  find  one  iu  any  of  the  American 
cabinets.  There  are  several  cases  on  record  of  fracture  through  what  has  been 
called  the  surgical  neck,  i.e.  the  narrow  part  of  the  bone,  opposite  the  notch  in 
the  superior  costa,  the  coracoid  process  being  included  in  the  separated  portion. 
In  all  of  those  with  which  I  am  acquainted,  there  has  been  also  a  general  com- 
minution of  the  body  of  the  bone.  One  specimen  is  in  the  Museum  of  Guy's 
Hospital  ;*  another  in  which  repair  has  taken  place,  in  the  Museum  of  the 
Koyal  College  of  Surgeons ;  and  the  well-known  case  reported  by  Du  Verney,t 
where  the  injury  was  occasioned  by  a  fall  into  a  stone  quarry,  forms  a  third 
example.  The  three  cases  related  by  Sir  Astley  Cooper,  and  various  others, 
which  have  appeared  more  recently  in  the  journals,  of  '  fracture  of  the  neck  of 
llie  scapula,'  were  founded  only  on  diagnosis  made  during  life.  They  are, 
therefore,  not  entirely  to  be  relied  upon,  especially  as  it  has  been  shown  by 
IMalgaigue  that  most  of  the  symptoms  usually  assigned  to  this  injury  might  be 
produced  by  a  dislocation  of  the  humerus  into  the  axilla,  with  fracture  of  a 
p  )rtion  of  the  margin  of  the  glenoid  fossa. 

The  last-named  accident  is  not  very  uncommon ;  the  inner  border  is  more 
frequently  the  seat  of  injury,  but  fractures  have  been  found  running  across  the 
glenoid  fossa,  and  even  splitting  it  up  into  several  portions.  In  a  case  which  I 
believed  to  be  one  of  this  kind,  admitted  June  25,  1860,  into  the  Middlesex 
Hospital,  there  was  a  distinct  bony  crepitus  accouipauyiug  subcoracoid  disloca- 
tion of  the  humerus.  The  latter  when  reduced  almost  immediately  reappeared, 
and  as  the  spasm  of  the  muscles  by  which  this  was  occasioned  increased  after 
everj'  reduction,  it  constantly  became  more  difficult  both  to  replace  the  bone, 
and  when  replaced  to  keep  it  in  position.  The  patient  was  then  brought  com- 
pletely under  the  influence  of  chloroform,  a  large  pad  fixed  in  the  axilla,  and  the 
elbow  bound  close  to  the  side  and  raised.  By  these  means  the  humerus  was 
retained  pei'fectly  in  place,  and  no  subsequent  difficulty  was  experienced  during 
the  treatment.  At  the  end  of  three  weeks  the  bandages  were  removed,  aud 
passive  motion  commenced  in  the  joint. 

Fractures  of  the  Hrmierus. 

The  fractures  to  which  this  bone  is  liable  may  be  conveniently 
divided  into  three  groups,  viz.  (A)  those  affecting-  the  upper 
extremity,  or  that  part  which  is  situated  above  the  surgical 
neck  of  the  bone ;  (B)  those  of  the  shaft ;  and  (C)  those  of  the 
lower  articular  extremity. 

The  injuries  belonging  to  the  first  group,  although  of  less 
frequent  occurrence  than  either  of  the  others,  demand  the  fullest 
attention  of  the  surgeon,  as  they  present  considerable  difficulties 
both  of  diagnosis  and  treatment.  In  the  following  account  of 
them,  I  have  availed  myself  largely  of  the  valuable  essay  upon 
the  subject  by  Dr^  E.  W.  Smith,  of  Dublin.J 

*  No.  1,007,".  t  Trnifc  des  Malmh'es  des  Os,  1751,  tom.  i.  p.  227. 

J  Op.  cit.  chap.  iv.  p.  170. 
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A.  Fractures  of  the  upper  end  of  the  humerus  are  iistially  pro- 
duced by  direct  violence,  as  severe  blows,  or  more  frequently 
falls,  in  whicli  the  shoulder  comes  in  direct  and  violent  contact 
with  the  ground  or  some  hard  substance.  Sometimes,  however, 
they  appear  to  have  been  caused  by  falls  upon  the  elbow  or  hand. 
The  point  at  which  the  fracture  occurs  may  be  (1)  the  anatomical 
neck  of  the  bone  ;  (2)  the  line  of  junction  of  the  epiphysis  with 
the  shaft,  i.e.  immediately  below  the  tuberosities ;  or  (3)  a  little 
lower  down,  at  that  part  of  the  bone  called  the  surgical  neck. 
A  fourth  form  of  fracture  in  this  neighbourhood  is  the  separa- 
tion of  the  greater  tuberosity  from  the  remainder  of  the  bone. 
As  the  capsular  ligament  of  the  scapulo-humeral  articulation 
is  attached  just  below  the  anatomical  neck,  the  first  of  these 


Fig.  98. 


Fracture  through  the  anatomical  neck  of  the  humerus.  From  a  preparation  in  tl  o 
Museum  of  the  Eoyal  College  of  Surgeons ;  Catalogue  No.  2,933.  a  anterior,  f> 
posterior  view.  'The  shaft  is  drawn  for«ards.  upwards,  and  inwards  ;  the  outer 
surface  of  its  upper  end  is  united  by  bridges  of  bone  to  the  broken  surface  of  the 
head  and  neck,  and  the  anterior  fourth  of  the  head  rests  in  a  cavity  on  the  top  of 
the  shaft.'   The  patient  was  a  woman  aged  soventy-seren. 

fractures  is  intracapsular  ;  the  others  are  all  extracapsular ;  an 
important  distinction,  both  as  regards  their  symptoms  and 
prognosis. 

1.  Fracture  at  the  anatomical  nech  of  the  humerus. — A  glance  at 
the  form  of  this  part  of  the  bone  will  be  sufficient  to  show  that 
fracture  here  must  be  a  rare  accident ;  yet  sufficiently  numerous 
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specimens  are  to  be  found  in  musevims,  and  post-mortem 
examinations  are  on  record  to  establish  the  claims  of  this  injury 
to  a  place  in  surgical  pathology.  Displacement  of  the  separated 
fragment  cannot  be  caused  by  the  action  of  muscles,  as  none 
are  inserted  into  it ;  but  not  unfrequently,  from  the  violence 
with  which  the  shaft  is  driven  against  it,  the  head,  lying  loose 
in  the  capsule  of  the  joint,  slips  off  the  shallow  glenoid  fossa, 
is  forced  through  the  capsule  into  the  axilla,  or  sometimes  is 
even  turned  completely  round,  so  that  the  cartilaginous  surface 
is  in  contact  with  the  fractured  end  of  the  lower  fragment. 
Cases  are  recorded  in  which  it  has  united  in  this,  and  other 
almost  equally  remarkable  positions.* 

If  the  head  of  the  humerus  be  completely  separated,  we  might 
expect  that  it  would  remain  as  a  foreign  body  in  the  joint,  and 
then  perish  from  want  of  nutrition,  and  be  eliminated  by  sup- 
purative action,  unless  previously  removed  by  operation ;  but 
Gurlt  has  been  unable  to  find  a  single  authenticated  instance  of 
simple  fracture  of  the  anatomical  neck  where  the  completely 
separated  head  of  the  humerus  had  become  a  sequestnim  and 
had  been  thrown  out.f  Ligamentous  and  even  osseous  union 
has  been  met  with  in  some  cases ;  but  in  these  the  separation 
has  probably  not  been  entire,  portions  of  the  capsule  attached 
to  the  upper  fragment  have  maintained  its  vitality.  The  repara- 
tive action  is,  as  might  be  supposed,  chiefly  accomplished  by  the 
lower  fragment,  which  often  throws  out  bony  spicula  to  such 
an  extent  as  to  form  a  complete  cup  surrounding  the  headj.  It 
not  unfrequently  happens  that  the  head  of  the  bone  is  impacted 
in  the  cancellated  structure  of  the  thick  upper  end  of  the 
humerus,  between  the  tuberosities.  This  condition  is  far 
more  favourable  for  osseous  union  than  the  former,  though  of 
course  it  must  occasion  some  permanent  deformity  of  the  joint. 

The  signs  of  fracture  of  the  anatomical  neck  without  impac- 
tion are  not  very  obvious,  miless  the  head  of  the  bone  be  much 
displaced  ;  in  fact,  pain  at  the  seat  of  injury,  some  impairment 
of  motion,  and  crepitus,  with  absence  of  the  characteristic  signs 
of  other  fractures  in  this  neighbourhood,  are  the  only  evidences 
to  be  depended  on.    In  impacted  intracapsular  fracture,  ac- 

*  R.  W.  Smith,  op.  cit.  p.  194 ;  Malgaigiie,  op.  cit.  tome  i.  p.  529 ;  Sir  A. 
Cooper,  Treatise  on  Dislocations  and  on  Fractures  of  the  Joints,  edited  by  Bransby 
Cooper,  1842,  p.  417. 

t  Handbuch  der  Lchre  von  der  Knochenhriichen,  Tli.  2,  p.  745. 

X  Sir  A.  Cooper,  op.  cit.  p.  428 ;  R.  W.  Smith,  op.  cit.  p.  190. 
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cording  to  E.  W.  Smith,  'the  arm  is  slightly  shortened,  the 
acromion  process  projects  more  than  natural,  and  the  shoulder 
has  lost  to  a  certain  extent  its  rounded  form,  the  upper  extremity 
of  the  shaft  of  the  humerus  is  approximated  to  the  acromion, 
and  the  entire  of  the  globular  head  of  the  bone  cannot  be  felt. 
In  consequence  of  the  fracture  of  the  tuberosity  (which  often 
accompanies  impaction  of  the  head  of  the  bone),  crepitus  can  be 
readily  detected,  when  the  shoulder  is  grasped  with  moderate 
firmness  and  the  arm  rotated.' 

2.  Fracture  at  the  line  of  junction  of  the  epiphysis, — As  the 
large  epiphysis  at  the  upper  end  of  the  humerus,  which  includes 
the  head  and  the  two  tuberosities,  is  usually  united  with  the 
remainder  of  the  bone  at  the  age  of  twenty,  it  is  only  in  youth 
or  early  manhood  that  we  can  expect  to  meet  with  this  injury. 
At  these  periods  its  occurrence  is  not  unfrequent.  The  upper 
fragment  remains  in  the  glenoid  cavity,  the  superior  end  of  the 
lower  one  is  drawn  inwards  by  the  action  of  the  muscles  passing 
from  the  chest  to  the  humerus,  forming  a  marked  projection 
situated  beneath  the  coracoid  process ;  but,  owing  to  the  breadth 
of  the  bone  at  this  part,  it  is  almost  impossible  that  the  two 
broken  surfaces  should  leave  each  other  so  completely  as  to 
cause  any  riding,  and  consequent  diminution  in  the  length  of 
the  arm. 

The  following  are  the  signs  presented  by  this  injury  :  the 
axis  of  the  humerus  is  directed  upwards,  inwards,  and  forwards; 
the  elbow,  however,  projects  but  little  from  the  side  ;  the  head 
of  the  bone  can  be  distinctly  felt  in  the  glenoid  cavity,  and  it 
remains  motionless  when  the  shaft  is  rotated.  The  projection 
above  spoken  of,  formed  by  the  upper  end  of  the  diaphysis,  does 
not  present  the  sharp  irregular  margin  of  an  ordinary  fracture  ; 
on  the  contrary,  it  feels  rounded,  and  its  superior  surface  is 
smooth  and  slightly  convex.  '  By  pressing  this  part  outwards, 
and  directing  the  elbow  inwards  during  extension  and  counter- 
extension,  crepitus  can  be  perceived,  and  the  deformity  removed 
without  much  difficulty ;  but  the  moment  the  parts  are  aban- 
doned to  the  uncontrolled  action  of  the  muscles,  the  deformity 
recurs.'  (Smith.)  The  same  author  observes,  that  '  there  is  no 
fracture  incidental  to  the  upper  end  of  the  humerus  in  which 
it  is  more  difficult  to  maintain  the  fragments  in  their  proper 
relative  position.' 

3.  Fracture  of  the  surgical  nech  of  the  humerus. — This  is  the 
most  common  of  all  the  fractures  in  this  region.    The  part  of 
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the  bone  implicated  is  that  between  the  tuberosities,  and  the 
insertion  of  the  pectoralis  major  and  latissimus  dorsi  muscles. 
The  line  of  fracture  is  generally  transverse,  but  it  may  be 
oblique.  The  amount  of  displacement  of  the  fragments  varies 
considerably.  In  characteristic  examples  the  upper  fragment 
is  tilted  upwards  and  outwards  by  the  action  of  the  muscles 
inserted  into  the  great  tuberosity,  the  lower  fragment  is  drawn 
inwards  towards  the  axilla,  by  those  inserted  into  the  bicipital 
groove,  while  the  various  muscles  which  pass  from  the  scapula 


Fig.  99. 


Fracture  through  the  surgical  neck  of  the  liumerus.  a  front,  h  back  view.  The  pre- 
paration in  the  Museum  of  the  Royal  College  of  Surgeons  was  removed  from  the 
body  of  a  woman  aged  seventy-nine.  'There  is  considerable  displacement  .  .  . 
the  upper  part  of  the  shaft  being  drawn  forwards,  and  its  lower  end  turned  back- 
wards and  outwards.  Union  by  ligament  took  place,  and  some  new  bone  is  formed 
around  the  ends  of  the  fractured  part.'  The  patient  recovered  considerable  power 
in  the  arm  ;  she  could  make  all  the  usual  underhand  movements,  but  could  not 
raise  the  shoulder  or  upper  arm.    Catalogue  No.  2,934. 

to  the  humerus  tend  to  draw  it  upwards,  an  effect  which  wiU  be 
greatly  facilitated  if  the  line  of  fracture  is  oblique.  The  upper 
end  of  the  lower  fragment  has  occasionally  been  observed  to 
project  anteriorly,  externally,  and  even  posteriorly  * — differences 
dei)ending  probably  upon  the  direction  of  the  line  of  fracture, 
and  also  upon  the  direction  from  which  the  violence  causing  the 
injury  proceeded.    Impaction  of  the  broken  ends  frequently 


•  Malgaigne,  op.  cit.  tome  i.  p.  516. 
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occurs,  in  which  ease  (contrary  to  what  obtains  in  fracture  of 
the  anatomical  neck)  the  lower  fragment  usually  penetrates  into 
the  cancellous  structure  of  the  superior. 

In  impacted  fracture  there  is  very  little  alteration  in  the 
form  of  the  limb,  and  the  signs  are  remarkably  obscure,  and 
chiefly  pf  a  negative  character.  The  usual  signs  accompanying 
non-impacted  fracture  are  as  follows.  There  is  no  flattening 
beneath  the  acromion,  the  head  of  the  bone  remaining  in  the 
glenoid  cavity,  where  it  can  be  felt  lying  motionless  when  the 
arm  is  rotated ;  the  prominence  caused  by  the  upper  end  of  the 
lower  fragment  can  also  be  readily  detected.  This  is  rendered 
more  distinct,  and  is  felt  to  move  with  the  rest  of  the  bone, 
when  the  elbow  is  pushed  up  and  rotated ;  the  mobility  of  the 
shaft  of  the  humerus  is  very  free,  and  crepitus  distinct,  when 
extension  is  made.  There  is  usually  much  pain  shooting  down 
the  fingers,  from  the  irritation  of  the  axillary  plexus  of  nerves, 
increased,  of  course,  by  all  attempts  at  motion. 

Treatment  of  fractures  of  the  neck  of  the  humerus. — The  treat- 
ment is  the  same  in  principle  for  all  the  above  fractures ;  its 
details  will  be  guided,  to  a  great  extent,  by  the  amount  and 
nature  of  the  displacement. 

If  impaction  has  occurred,  it  is  very  undesirable  to  disengage 
the  ends  of  the  bone,  as  this  condition  greatly  facilitates  union, 
especially  in  the  intracapsular  variety.  The  arm  should  merely 
be  bandaged  to  the  side,  the  fore-arm  supported  in  a  sling, 
the  swelling  and  inflammation  reduced  by  the  application  of 
cold  lotions ;  and,  as  R.  W.  Smith  observes,  '  the  prudent  sur- 
geon will  never  omit  to  announce  to  the  patient,  that  a  certain 
degree  of  impairment  of  the  motions  of  the  joint  will  be  a. 
permanent  result  of  the  injury.' 

In  the  ordinary  fracture  of  the  surgical  neck,  the  method 
usually  followed  (almost  the  same  as  that  described  by  Sir  A. 
Cooper)  is,  to  place  a  pad  in  the  axilla  to  act  iipon  the  upper 
end  of  the  shaft,  with  small  straight  wooden  splints  behind  and 
in  front,  or  a  single  one  on  the  outside  of  the  arm  ;  to  bandage 
the  elbow  to  the  side ;  and  to  support  the  hand  in  a  sling, 
letting  the  elbow  hang,  so  that  the  weight  of  the  arm  may  tend 
to  overcome  the  action  of  the  muscles  which  raise  the  lower 
fragment.  A  gutta-percha  cap,  moulded  to  the  shoulder,  and 
extending  down  the  outside  of  the  arm  nearly  to  the  elbow,  is  a 
convenient  substitute  for  the  splints.    Another  plan,  recom- 
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mended  by  Erichsen,*  answers  well  in  some  cases  :  a  leather 
splint,  about  two  feet  long  by  six  inches  broad,  is  bent  upon  itself 
in  the  middle,  so  that  one  half  of  it  may  be  applied  length- 
wise to  the  chest,  and  the  other  half  to  the  inside  of  the  injured 
arm ;  the  angle  formed  by  the  bend,  which  should  be  somewhat 
rounded  and  well  padded,  being  pressed  up  into  the  axilla. 

Passive  motion  should  be  employed  as  soon  as  union  is  eflFected, 
which,  according  to  Sir  A.  Cooper,  is  in  about  one  month  in 
youth,  but  requires  from  two  months  to  twenty  weeks  in  old  age. 
Malgaigne  allows  from  thirty  to  thirty-five  days  as  the  period 
at  which  passive  motion  should  be  commenced,  in  ordinary 
cases.  The  same  author  also  gives  the  important  advice,  that 
the  elbow,  wrist,  and  finger-joints  should  be  kept  in  exercise 
throughout  the  treatment,  as  by  this  means  some  of  the  stiff- 
ness, which  always  follows  the  confinement  and  want  of  use  of 
these  articulations,  will  be  obviated. 

4.  Fracture  of  the  greater  tuberosity  is  not  at  all  uncommon  in 
connection  with  dislocation  of  the  head  of  the  humerus  forwards, 
when  the  detached  process  is  either  drawn  backwards  by  the 
action  of  the  three  muscles  inserted  into  it,  and  lies  in  the 
glenoid  fossa  of  the  scapula,  or  is  retained  in  connection  with 
the  humerus  by  unbroken  portions  of  the  periosteum  or  capsular 
ligament,  f 

This  fracture  has  been  said  to  occur  alone,  being  caused  either 
by  direct  violence,  or  sudden  action  of  the  posterior  scapular 
muscles.  R.  W.  Smith  has  given  a  detailed  account  of  the 
symptoms  and  pathology  of  this  accident,  as  observed  in  two 
cases,  in  one  of  which  a  post-mortem  examination  was  obtained. 
In  both  of  these,  however,  there  appears  to  me  to  have  been  an 
actual  dislocation  of  the  head  of  the  humerus,  beneath  the 
coracoid  process,  which  must  be  looked  uj)on  as  the  primary 
abnormal  condition,  and  the  fracture  of  the  tuberosity  only  as  a 
concurrent  circumstance ;  unless,  indeed,  it  could  be  supposed 
that  the  action  of  the  subscapularis  muscle,  when  deprived  of 
its  usual  antagonists,  could  be  sufficient  to  displace  the  humerus 
to  the  extent  indicated.  J 


*  Science  and  Art  of  Stirgery,  3rd  edit.  p.  231. 
t  See  page  814. 

X  Malgaigne  does  not  recognise  '  fracture  of  the  greater  tuberosity  '  as  a  dis- 
tinct injury,  and  cites  Smith's  cases  as  examples  of  true  '  intracoracoid '  luxation 
of  the  humerus.    Op.  cit.  tome  ii.  p.  518. 
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B.  Fractures  of  the  shaft  of  the  humerus. — Tlie  humerus  is 
broken  very  much  more  frequently  in  some  part  of  its  shaft  than 
in  either  extremity ;  the  seat  of  the  fracture  being  more  often 
below  than  above  the  middle  of  the  bone. 

The  common  causes  are  either  direct  violence  or  falls  on  the 
hand  or  elbow.  Many  well-authenticated  cases  are  on  record 
in  which  it  has  been  produced  by  muscular  action  alone.  These 
cases  have  generally  occurred  in  the  act  of  throwing  a  stone  or 
ball,  striking  a  blow,  suddenly  seizing  some  support  while  falling, 
or  in  a  practice  formerly  frequent,  of  trying  the  strength  of  the 
arm,  in  which  two  men  rest  the  elbows  on  a  table,  place  the 
palms  of  the  hands  in  contact,  and  each  endeavours  to  press 
his  adversary's  hand  down. 

A  case  of  this  kind  was  described,  as  long  ago  as  1791,  by  Debeaiimarcbef ; 
and  Lonsdale  reports  two  as  occurring  under  his  own  observation  at  the  Middle- 
sex Hospital.  Numerous  examples  of  fracture  of  the  humerus  from  muscular 
action  are  collected  by  Malgaigne  ;*  and  others  have  appeared  more  recently  in 
the  journals.!  In  some  of  these  there  probably  existed  a  previous  condition  of 
the  bone  which  rendered  it  particularly  susceptible  to  fracture  ;  but  in  most  of 
them  there  seems  no  reason  to  suspect  that  it  was  otherwise  than  perfectly 
healthy. 

The  line  of  fracture  is  usually  transverse,  but  it  may  be  ob- 
lique. In  the  latter  case  it  may  pass  in  any  direction,  though 
l^erhaps  most  often  from  above,  downwards  and  outwards. 
Transverse  fractures  are  usually  attended  with  little  or  no  dis- 
placement ;  when  oblique,  the  position  of  the  fractured  extremi- 
ties is  determined  by  the  direction  of  thi.  line  of  fracture.  The 
principal  effect  of  muscular  action  is  to  approximate  the  ex- 
tremities of  the  bone,  and  thus  produce  riding  of  the  fragments 
and  shortening  of  the  limb.  The  deltoid,  however,  tends  to  tilt 
upwards  and  outwards  that  part  of  the  humerus  into  which  it 
is  inserted  :  hence  surgical  writers  frequently  make  a  distinction 
between  the  fractures  above,  and  those  below,  the  insertion  of 
this  muscle ;  in  the  former,  the  fractured  end  of  the  upper 
fragment  inclines  inwards,  and  that  of  the  lower,  outwards  ;  in 
the  latter,  the  end  of  the  upper  fragment  projects  outwards, 
and  the  lower  inwards — a  distinction,  however,  of  not  much 
practical  importance.  Shortening  of  the  limb  does  not  gene- 
rally take  place  to  any  great  extent,  as  the  actions  of  the 


*  Op.  cit.  tome  i.  pp.  531  et  seq. 

j  See  3Iedical  Times  and  Gazette,  1857,  2nd  vol.  pp.  85  and  254. 
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muscles  have  a  counterpoise  in  the  weight  of  the  lower  part  of 
the  arm. 

The  signs  of  fracture  of  the  shaft  of  the  humerus  are  obvious, 
and  the  diagnosis  is  unattended  with  difficulty.  There  is  pain, 
loss  of  power  in  the  arm,  and  usually  some  deformity ;  and  as 
the  two  portions  can  easily  be  grasped  separately,  their  mobility 
is  readily  ascertained,  and  crepitus  produced.  Simple  fractures 
without  displacement  generally  unite  favourably  ;  yet,  accord- 
ing to  the  commonly  received  opinion,  there  is  no  bone  so 
subject  to  ununited  fracture,  and  the  formation  of  false  joint, 
as  the  humerus.  The  statistical  tables  drawn  out  by  Norris 
show  an  equal  liability  in  the  femur.*  Twenty-five  to  thirty 
days  are  usually  required  to  effect  consolidation  in  young 
subjects,  and  thirty-five  to  forty  in  adults.  (Malgaigne.) 

Treatment. — In  ordinary  cases,  after  the  fractured  ends  are 
brought  into  apposition,  by  extension,  if  necessary,  four  small, 
straight,  well-padded  wooden  splints  should  be  applied,  one  on 
each  side  of  the  humerus ;  the  elbow  bent  at  a  right  angle,  and 
allowed  to  hang  down,  while  the  hand  is  supported  in  a  sling. 
The  splints  should  be  so  narrow  as  not  to  overlap  each  other, 
and  must  be  confined  in  their  place  by  straps  and  buckles,  or 
broad  strips  of  adhesive  plaster.  The  starched  bandage  or 
gutta-percha  will  often  be  found  a  useful  substitute.  If  the 
fracture  is  very  oblique,  and  attended  with  much  displacement 
from  muscular  action,  although  the  weight  of  the  arm  aids  us 
somewhat,  some  further  permanent  extension  is  frequently 
required,  in  order  to  avoid  deformity  of  the  limb.  Much  may 
be  done  by  careful  management  of  the  splints  and  pads,  arrang- 
ing them  so  as  to  press  the  projecting  parts  into  place  ;  some- 
thing also  may  be  accomplished  in  the  way  of  extension  by  the 
splint  on  the  inside  of  the  arm  (the  top  of  which  is  well  padded) 
being  made  to  press  into  the  axilla  on  the  one  hand,  and 
against  the  upper  edge  of  the  inner  condyle  on  the  other;  this 
plan,  however,  must  be  regulated  with  care,  otherwise  the 
pressure  of  the  upper  end  upon  the  axillary  veins  is  apt  to 
cause  the  arm  to  swell.  Unfortunately  all  the  mechanical  con- 
trivances which  have  hitherto  been  invented  for  the  purpose 
of  effecting  extension,  are  more  or  less  open  to  objections,  and 
have  fallen  into  disuse  almost  as  soon  as  they  have  been  made 
public. 


*  See  Fractures,  p.  79. 
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C.  Fractures  of  the  lotver  end  of  the  Mimerus.— While  fractures 
of  the  shaft  of  the  humerus  are  met  with  in  not  very  dissimilar 
proportions  in  both  sexes,  and  at  all  ages,  those  of  the  class 
now  under  consideration  occur  chiefly  among  young  men  and 
boys,  with  whom  also  dislocations  at  the  elbow-joint  are  most 
frequent. 

The  fractures  of  this  part  of  the  bone  may  be  divided,  as  in 
the  upper  end,  into  those  that  are  external  to  the  joint,  and 
those  which  implicate  the  synovial  membrane.  To  the'  first 
class  belong,  fracture  of  the  humerus  just  above  the  condyles  ; 
separation  of  the  lower  epiphysis  ;  and  fracture  of  the  project- 
ing point  of  the  internal  condyle  (called  by  the  French  the 
*  epitrochlea,'  by  Hamilton  'internal  epicondyle ').  In  the 
second  division  are,  transverse  fracture  of  the  lower  end  of  the 
humerus  with  a  vertical  fissure  extending  through  the  lower 
fragment,  so  that  the  condyles  are  separated  both  from  each 
other  and  from  the  shaft ;  and  an  oblique  fracture  separating 
one  or  other  of  the  condyles,  with  a  contiguous  portion  of  the 
articular  surface,  from  the  rest  of  the  bone. 

1.  Fracture  across  the  shaft  of  the  humerus  at  its  lower  end 
{'fracture  sws-condylienne,'  Malgaigne),  immediately  above  the 
condyles,  where  it  is  expanded  laterally,  and  is  very  thin  in  the 
antero-posterior  direction,  is  not  an  uncommon  accident  at  any 
age,  although  in  childhood  and  youth  a  separation  of  the  lower 
articular  epiphysis  will  be  more  likely  to  occur  under  the  cir- 
cumstances which  would  occasion  this  injury.  The  most 
common  cause  of  this,  as  well  as  of  all  the  other  fractures  in 
this  situation,  is  a  fall  upon  the  elbow  while  bent.  The  line  of 
fracture  is  sometimes  transverse,  though  more  often  oblique 
from  before  upwards  ;  but  it  may  run  in  the  reverse  direction, 
or  even  slant  laterally. 

The  nature  and  amount  of  deformity  are  determined  by  the 
direction  of  the  line  of  fracture,  and  also  sometimes  by  the  mode 
in  which  the  injury  is  inflicted.  The  powerful  action  of  the 
muscles  passing  from  the  upper  arm  to  the  fore-arm  usually 
causes  a  great  tendency  to  shortening  and  riding  of  the  frao-- 
ments.  In  most  cases  the  lower  one  is  drawn  backwards  and 
upwards  by  the  triceps,  producing  an  appearance  similar  to  that 
caused  by  dislocation  of  both  bones  of  the  fore-arm  backwards. 
The  olecranon  projects  unnaturaUy,  there  is  a  hollow  above  it, 
and  corresponding  to  this  in  front  of  the  arm,  a  prominence 
formed  by  the  lower  end  of  the  shaft  of  the  humerus.  The 
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motions  of  the  elbow  and  fore-arm  are  more  or  less  impaired, 
though  there  is  not  that  absolute  immobility  that  is  met  with 
in  dislocation.  As  a  mode  of  distinction  between  this  fracture 
and  dislocation  of  the  fore-arm,  Sir  A.  Cooper  gives  '  the  re- 
moval of  all  marks  of  dislocation  on  extension,  and  their  return 
as  soon  as  extension  is  discontinued,'  as  well  as  the  crepitus 
detected  on  rotating  the  fore- arm  upon  the  elbow ;  but  as 
fracture  of  the  coronoid  process  might  produce  signs  similar  to 
these,  the  following  diagnostic  characters,  dependent  upon  the 
fact  of  the  condyles  and  articular  portion  of  the  humerus  being 
displaced  with  the  bones  of  the  fore-arm,  are  important :  '  The 
projection  of  the  olecranon  posteriorly  is  not  more  distant  f»om 
the  condyles  of  the  humerus  than  in  the  natural  condition,  if 
there  is  fracture,  but  it  is  much  more  so  in  dislocation ;  also  in 
fracture  the  anterior  projection  is  not  so  broad  and  rounded, 
and  is  above  the  fold  of  the  elbow,  while  in  luxation  it  is  much 
below  it.  It  may  be  added  that,  in  measuring  the  arm  from 
the  acromion  to  the  prominence  of  the  internal  condyle,  a 
shortening  will  be  found  in  fracture  which  does  not  exist  iu 
luxation '  (Malgaigne) . 

Treatment, — Extension  made  by  grasping  the  humerus  with 
one  hand,  and  the  fore-arm  with  the  other,  will  in  general 
suffice  to  bring  the  fragments  into  proper  apposition.  To  retain 
them  so,  the  elbow  should  be  fixed  at  a  right  angle  on  a  jointed 
Avooden  splint,  or,  what  is  more  convenient,  a  gutta-percha 
splint  moulded  to  the  parts  while  they  are  in  good  position,  and 
extending  along  the  posterior  surface  of  the  upper  arm,  behind 
the  elbow,  and  under  the  fore-arm  and  hand,  so  as  to  give  good 
support  to  the  latter.  In  addition  to  this,  a  small  straight 
Avooden  splint  should  be  fixed  in  front  of  the  arm,  its  lower 
extremity  resting  on  a  pad  placed  over  the  projecting  end  of  the 
shaft  of  the  humerus,  and  firmly  strapped  to  the  larger  splint. 
This  arrangement  may  of  course  be  varied,  according  to  the 
inclination  of  the  displacement  of  the  fractured  portions  of  bone. 
Passive  motion  should  be  commenced  in  about  three  weeks, 
otherwise  the  elbow-joint  will  become  rigid. 

A  larger  or  smaller  portion  of  the  inner  condyle  {epitroehlea) 
may  be  broken  off  without  implicating  the  articular  end  of  the 
bone.  Attention  was  first  directed  to  this  injury  by  Granger.* 
It  may  be  occasioned  by  muscular  action,  or  more  commonly  by 


*  JEdm.  Med.  (ind  Sio-g.  Joirrnal,  vol.  xiv.  p.  190. 
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direct  falls  upon  the  inner  side  of  the  elbow.  The  detached 
portion  is  usually  drawn  somewhat  downwards  by  the  action  of 
the  muscles  arising  from  it.  Impairment  of  the  motion  of  the 
limb,  the  mobility  of  the  fragment, 
and  the  crepitus,  will  suffice  to  dis- 
tinguish the  nature  of  the  accident, 
unless  the  swelling  is  very  great.  A 
complication  sometimes  arises  from 
injury  to  the  ulnar  nerve.  In  the 
treatment,  the  elbow,  as  well  as  the 
wrist  and  fingers,  should  be  semi- 
flexed, so  as  to  relax  the  muscles 
which  arise  from  the  inner  condyle. 
The  injured  fragment  can  seldom 
be  retained  perfectly  in  place;  but 
though  some  deformity  may  remain, 
the  movements  of  the  elbow  are  gene- 
rally but  little  interfered  with.  Pas- 
sive motion  should  be  resorted  to 
early. 

2.  The  remaining  fractures  of  the 
lower  end  of  the  humerus  are  of  a 
more  serious  character,  as  they  are 
necessarily  attended  with  more  or 
less  inflammation  of  the  joint,  and 
are  consequently  almost  always  fol- 
lowed by  some  permanent  impair- 
ment in  the  movements  of  the  elbow. 
If  the  great  swelling  which  frequently 
comes  on  after  these  injuries  should 
mask  the  nature  of  the  fracture,  it 
will  be  best  to  keep  the  arm  at  rest, 
laying  it  on  a  pillow,  if  the  patient 
can  be  kept  in  bed,  or  lightly  con- 
fined by  an  angular  splint,  and  treated 
with  evaporating  lotions,  and  other 
antiphlogistic  measures,  as  the  case 
may  demand,  until,  by  the  subsidence  of  the  inflammatory 
action  and  swelling,  the  exa,ct  seat  of  the  injury  will  become 
apparent. 

The  symptoms  of  the  first-named  of  these  injuries  resemble 
those  of  a  fracture  across  the  lower  end  of  the  shaft  of  the 

3  E  2 


Comminuted  fracture  of  the 
lower  end  of  the  humerus,  ex- 
tending into  the  elbow-joint. 
From  a  preparation  in  the 
Middlesex  Hospital  Museum ; 
Catalogue,  No.  i.  23,  d.  The 
patient,  a  man,  aged  forty,  fell 
from  a  considerable  height, 
and  sustained  this  and  other 
serious  injuries,  which  proved 
fatal. 
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humerus.  The  separation  of  the  condyles  from  each  other 
may  be  ascertained  by  grasping  and  moving  them  backwards 
and  forwards,  when,  unless  the  swelling  and  effusion  into  the 
joint  are  very  great,  crepitus  will  be  obtained. 

A  single  fracture,  extending  obliquely  from  either  the  outer 
or  inner  side  of  the  humerus,  just  above  the  condylar  projec- 
tion, downwards  into  the  joint,  and  displacing  more  or  less  of 
the  articular  surface  of  the  bone  with  the  condyle,  is  commonly 
spoken  of  as  fracture  of  the  outer  or  inner  condyle,  as  the  case 
may  be.  Of  these,  according  to  Malgaigne,  the  former  is  most 
common ;  but  my  experience  decidedly  leads  me  to  agree  with 
South*  and  others,  that  the  latter  is  most  frequently  met  with. 

The  amount  of  displacement  depends  iipon  the  size  of  the 
piece  broken  off,  and  the  continuity  of  its  ligamentous  connec- 
tions. If  these  remain  tolerably  intact,  scarcely  any  deformity 
ensues.  The  best  diagnostic  sign  is  obtained  by  grasping 
the  projection  of  the  injured  condyle  between  the  finger  and 
thumb,  when  it  will  be  found  to  move  separately  from  the  rest 
of  the  bone ;  crepitus  will  also  be  usually  produced  in  this 
way,  as  well  as  by  rotating  the  radius,  if  it  be  the  external,  or 
by  flexing  and  extending  the  ulna,  if  it  be  the  internal  condyle. 

In  the  treatment  of  the  above  injuries,  the  elbow  should  be 
bent  at  a  right  angle,  and  fixed  by  a  jointed  wooden  splint,  or 
the  gutta-percha  apparatus  recommended  above  for  fractures 
of  the  lower  end  of  the  shaft  of  the  humerus.  Sir  A.  Cooper 
advises  that  passive  motion  should  be  commenced  at  the  expira- 
tion of  three  weeks  after  the  accident  in  the  child,  and  at  a 
month  in  the  adult.  This  practice  has  been  followed  by  most 
English  surgeons.  Malgaigne  begins  to  move  the  joint  on  the 
twentieth  day.  The  following  rules,  given  by  Dr.  P.  H. 
Hamilton,  deserve  consideration :  '  Within  seven  days,  and 
perhaps  earlier,  passive  motion  must  be  commenced,  and  per- 
severingly  employed  from  day  to  day,  until  the  cure  is  accom- 
plished ;  indeed,  in  a  majority  of  cases,  it  is  better  not  to 
resume  the  use  of  splints  after  this  period ;  for  although  at 
tliis  time  no  bony  union  has  taken  place,  yet  the  effusions  have 
somewhat  steadied  the  fragments,  and  the  danger  of  displace- 
ment is  lessened,  while  the  prevention  of  anchylosis  demands 
very  early  and  continued  motion. 'f 


*  Translation  of  Cbelius's  Surgery,  vol.  i.  p.  557. 
t  Op.  cit.  p.  202. 


FEACTUEE  OF  THE  EOEE-AEM. 


789 


A  very  severe  crush,  such  as  might  be  occasioned  by  the 
passage  of  a  heavy  body  over  the  joint,  may  produce  even 
greater  complication  of  fracture  than  any  of  the  above,  but  this 
is  uncommon  unless  there  be  an  external  wound  also.  For 
the  treatment  of  compound  fractures  of  the  elbow-joint,  see 
p.  761. 

Fractures  of  the  Bones  of  the  Fore-arm. 

A.  In  the  vicinity  of  the  elbow-joint. — 1.  Fracture  of  the  ole- 
cranon.— This  injury  is  much  more  frequently  met  with  in  men 
than  in  women,  and  principall}'  during  middle  life.  Before  the 
age  of  fifteen  it  is  almost  unknown.  In  the  table  at  p.  764,  its 
relative  frequency  is  3*  17  per  cent.  It  is  generally  caused  by  a 
fall  upon  the  back  of  the  elbow  when  bent,  or  by  a  direct  blow  ; 
but  a  sudden  contraction  of  the  triceps  muscle  has  been  said  to 
produce  it.  The  portion  that  is  separated  varies  in  extent, 
from  a  mere  shell  of  bone  to  the  whole  of  the  process.  The 
fragment  may  be  retained  in  its  place  by  its  strong  ligamentous 
connections  and  periosteum,  but  it  is  more  frequently  drawn 
away  from  the  remainder  of  the  bone  by  the  action  of  the 
triceps,  to  the  extent  of  from  half  an  inch  to  an  inch  and  a 
half;  the  interval  being  increased  when  the  arm  is  bent.  The 
power  of  motion  in  the  arm,  especially  of  extension,  is  very 
much  impaired.  If  the  fragment  is  separated,  the  diagnosis  is 
usually  made  without  difficulty.  On  tracing  the  subcutaneous 
border  of  the  ulna  backwards,  a  distinct  depression  is  felt  at 
the  elbow,  above  which  the  detached  olecranon,  easily  movable 
from  side  to  side,  can  be  felt.  Crepitus  cannot  be  produced 
unless,  on  extending  the  fore-arm,  the  fractured  surfaces  can 
be  brought  into  contact  with  one  another. 

The  fragment  unites  usually  hj  ligament  only  ;  but  perfect  osseous  union 
does  occasionally  occur,  of  which  we  have  proof  in  a  case  reported  by  Mr.  F.  D. 
rietcher,  of  a  boy  aged  sixteen,  who  fractured  both  olecranons,  and  whose  death 
ten  months  afterwards  afforded  an  opportunity  of  examining  the  state  of  the 
injured  parts.    The  displacement  had  not  been  very  great.* 

Treatment. — The  main  indication  is  to  keep  the  triceps  re- 
laxed ;  the  next,  to  endeavour  by  mechanical  means  to  main- 
tain the  detached  portion  in  its  normal  situation.  To  effect 
the  former,  the  arm  is  to  be  kept  extended.  The  flexed 
position  of  the  elbow,  used  in  all  other  fractures  about  the  joint, 


*  Medical  Times  and  Gazette,  1851,  vol.  li.  p.  173, 
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is  quite  inadmissible  in  fractures  of  the  olecranon.  Generally, 
a  straight  wooden  splint,  well  padded,  is  fixed  along  the  front 
of  the  arm ;  but  gutta-percha  not  only  has  the  advantage  of 
accurately  adapting  itself  to  aU  the  inequalities  in  the  form 
of  the  limb,  but  also,  owing  to  its  possessing  a  slight  degree 
of  elasticity,  is  more  comfortable.  It  should  extend  from  the 
upper  part  of  the  arm  to  the  wrist,  and  be  fixed  by  two  or  three 
bands  of  adhesive  plaster.  To  fulfil  the  second  indication,  which 
is  onl}^  necessary  when  the  displacement  is  great,  a  roller  should 
be  placed  upon  the  arm,  from  the  fingers  upwards,  and  where 
it  comes  to  the  elbow,  it  may  be  made,  by  a  figure-of-eight 
arrangement,  to  press  the  top  of  the  olecranon  downwards.  Sir 
A.  Cooper  recommends  that  a  piece  of  linen  bandage  be  placed 
longitudinally  on  each  side  of  the  joint;  over  these,  wetted 
rollers  are  to  be  applied  round  the  arm,  one  above  and  another 
below  the  elbow ;  the  extremities  of  the  linen  are  then  to  be 
doubled  down  over  the  rollers,  and  tightly  tied,  so  as  to  cause 
their  approximation.  In  a  month  the  splint  should  be  removed, 
and  passive  motion  commenced,  but  with  great  caution,  as 
bending  the  elbow  necessarily  puts  the  newly-united  part  on 
the  stretch. 

As  this  fracture  usually  extends  into  the  joint,  and  is  in  most 
cases  occasioned  by  direct  violence,  some  inflammation  of  the 
synovial  membrane  will  necessarily  take  place.  Too  great 
action  should,  however,  be  guarded  against,  by  the  usual  anti- 
phlogistic treatment ;  and  if  it  proceeds  to  such  an  extent  as  to 
threaten  anchylosis,  the  extended  condition  of  the  arm  should  be 
relaxed,  so  that  the  elbow  may  become  fixed  in  the  position 
most  convenient  and  useful  to  the  patient. 

2.  Fracture  of  the  coronoid  process  of  the  ulna  is  said  to  occur 
in  connection  with  dislocation  of  the  radius  and  ulna  back- 
wards, and  also  to  be  sometimes  met  with  without  that  com- 
plication. 

The  cases  that  have  been  reported  in  which  it  has  been  observed  in  the  living 
subject  are  all  more  or  less  unsatisfactory,  and  have  differed  considerably  in  the 
symptoms  which  they  presented.  I  have  been  able  to  meet  with  but  three  or 
four  specimens  and  recorded  post-mortem  examinations  of  this  injury  ;  one  of 
the  former  is  in  the  Museum  of  Guy's  Hospital.*  Another  case  is  that  of  a  man 
killed  by  a  fall  from  the  roof  of  St.  George's  Hospital,  in  whom  the  coronoid 
processes  were  found  to  be  fractured,  and  the  two  bones  of  the  fore-arm  dislo- 
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cated  backwards  on  both  sides.  The  specimens  are  now  preserved  in  the 
Museum  of  the  hospital.*  Dr.  F.  H.  Hamilton,  after  a  careful  analysis  of 
all  the  published  cases,  arrives  at  the  conclusion  that  this  injury  is  extremely 
rare.t 

Should  the  nature  of  the  accident  be  recognised,  the  most 
appropriate  treatment  will  be  to  keep  the  arm  at  rest  in  the 
flexed  position,  so  as  to  relax  the  brachialis  anticus  muscle.  In 
about  a  month  passive  motion  may  be  gently  commenced. 

3.  Fracture  of  the  nech  of  the  radius. — Surgical  authors  differ 
considerably  in  their  estimate  of  the  comparative  frequency  of 
this  injury,  the  result  chiefly  of  the  difficulty  of  making  an  ab- 
solutely certain  diagnosis  during  life.  South  says,  that  it  '  is 
not  an  uncommon  accident,  and  very  liable  to  be  confused  with 
dislocation  of  the  bone  forwards  on  the  outer  condyle  of  the 
upper  arm.  It  is  accompanied  with  much  distortion  and 
swelling,  and,  being  naturally  deeply  imbedded  in  the  muscles, 
is  difficult  to  make  out  satisfactorily.  The  head  of  the  bone 
must  be  grasped  with  the  thumb  and  finger  of  one  hand,  whilst 
the  other  draws  the  lower  end  of  the  bone  from  it,  by  pulling  at 
the  hand  alone ;  and  then,  upon  rotation,  if  there  be  fracture, 
the  crepitation  will  be  felt.'J  The  post-mortem  proof  of  such 
a  fracture  is,  however,  almost  entirely  wanting.  As  the  head 
of  the  bone  is  an  epiphysis,  and  does  not  unite  until  the  age 
of  puberty,  we  should  expect  to  find  its  separation  from  the 
shaft  more  common  before  that  age  than  at  any  other  period 
of  life. 

Malgaigne  reports  two  cases  in  which  a  post-mortem  examination  showed  a 
fracture  extending  through  the  head  of  the  radius,  both  of  them  in  combination 
with  other  severe  injuries  to  the  neighbourhood  of  the  joint.  In  the  two 
specimens  of  fracture  of  the  coronoid  process  referred  to  above  in  the  Museum 
of  St.  George's  Hospital,  the  head  of  the  radius  was  also  split  longitudinally. 

B.  Fractures  of  the  middle  of  the  fore-arm. — 1.  Fracture  of 
both  radius  and  ulna. — The  two  bones  are  broken  together  at 
this  situation  more  frequently  than  is  either  the  ulna  or  radius 
alone.  Direct  violence  is  the  most  common  cause ;  a  blow, 
the  passage  of  a  wheel  over  the  arm,  or  a  fall  in  which  some 
hard  substance  is  struck.  In  the  numerous  cases  of  fracture 
of  the  fore-arm  occasioned  by  falls  upon  the  hand,  it  is  almost 


•  Series  i.  Nos.  Ill,  112.  f  Op.  cit.  p.  209. 
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always  the  radius,  which,  receives  the  shock  directly  from  the 
carpus,  that  is  broken,  the  ulna  not  often  participating  in  the 
injury.  Malgaigne  relates  a  case  of  fracture  of  both  bones 
of  the  fore-arm  from  muscular  action,  occurring  while  digging ; 
the  only  one  on  record,  as  far  as  I  am  aware,  from  this  cause. 

The  most  frequent  seat  of  fracture  is  about  the  middle  or 
lower  third  ;  the  upper  part  being,  from  its  situation  and  its 
more  complete  muscular  covering,  less  exposed  to  injury  than 
the  more  distant.  The  line  of  fracture  is  usually  transverse,  or 
nearly  so  ;  it  is  often  at  the  same  level  in  the  two  bones,  or  if 
not,  generally  higher  in  the  radius  than  in  the  ulna.  The 
nature  and  amount  of  displacement  of  the  fragments  vary 
much ;  it  may  be  almost  or  qiaite  absent ;  but  usually  both 
bones  will  be  bent  at  an  obtuse  angle,  either  forwards,  back- 
wards, or  on  one  side ;  or  one  only  may  be  bent,  its  broken 
ends  falling  in  towards  the  companion  bone.  Oblique  fractures 
are  generally  accompanied  by  a  riding  of  the  fragments,  and 
shortening,  more  or  less  marked,  of  the  limb.  In  transverse 
fractures,  it  is  not  common  for  the  faces  of  the  broken  ex- 
tremities to  separate  completely,  so  as  to  aUow  them  to  overlap 
each  other ;  but  this  happens  sometimes,  and  the  overlapping 
may  be  in  different  directions  in  the  two  bones,  the  lower  frag- 
ment of  the  radius  being  in  front  of  the  upper,  and  that  of  the 
ulna  behind,  or  vice  versa.  Incomplete,  or  '  greenstick,'  frac- 
tures of  the  bones  of  the  fore-arm  are  very  frequently  met  with 
in  children. 

The  diagnosis  is  usually  simple  ;  the  pain  and  loss  of  poAver, 
the  unnatural  bend  in  the  arm,  the  separate  mobility  of  the 
upper  and  lower  parts,  and  the  crepitus,  are  signs  which  indi- 
cate the  nature  of  the  accident.  These  fractures  are  often 
troublesome  to  manage,  the  fragments  having  a  great  tendency 
to  become  displaced,  and  so  permanent  mal-position  of  the 
bones,  causing  loss  of  rotation  of  the  fore-arm,  is  not  an  in- 
frequent result.  The  power  of  rotation  is  even  sometimes  lost, 
in  cases  where  the  bones  have  united  in  tolerably  good  position, 
from  deposits  of  new  osseous  matter  taking  place  between  them, 
and  soldering  them  together,  or,  as  Lonsdale*  suggests,  from 
the  upper  and  lower  fx-agment  of  the  radius  being  in  a  different 
position  as  regards  supination  at  the  period  of  union;  the 
former  being  completely  supinated  by  the  action  of  the  muscles 


*  Op.  cit.  p.  125,  and  London  Medical  Gazette,  vol.  ix.  1832. 
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attached  to  it,  wliile  the  latter,  in  the  usual  method  of  treat- 
ment, is  kept  in  a  semi-prone  position  ;  hence,  after  union, 
complete  supination  of  the  hand  becomes  impossible.  I  have 
found  a  proof  of  the  truth  of  this  conjecture  in  an  examination 
of  numerous  specimens  of  united  fractures  of  the  radius,  in  the 
greater  number  of  which  the  lower  fragment  was  much  less 
supinated  than  the  upper.*  Want  of  union  is  another  and  more 
distressing  result,  which  occasionally  follows  this  fracture.  To 
guard  against  such  untoward  events,  the  splints  and  bandages 
have  often  to  be  applied  tightly,  in  consequence  of  which  a  still 
greater  evil,  gangrene  of  the  extremity,  has  occurred  more 
frequently  in  this  than  in  any  other  injury  of  a  similar  nature, 
especially  in  children. 

Treatment. — If  there  is  much  displacement  and  shortening, 
reduction  must  be  effected  by  extension  applied  at  the  wrist, 
while  counter-extension  is  made  at  the  elbow,  the  fore-arm  and 
fingers  being  semi-flexed  to  relax  the  muscles ;  at  the  same 
time  the  broken  ends  may  be  brought  into  proper  apposition 
by  manipulation.  The  position  in  which  the  fore -arm  is  now 
to  be  placed  has  long  been  a  subject  of  controversy  among 
surgeons.  Although  the  state  midway  between  pronation  and 
supination,  which  is  most  comfortable  to  the  patient,  is  gene- 
rally adopted,  yet  when  the  fragments  are  much  displaced, 
and  have  a  tendency  to  fall  together  and  diminish  the  inter- 
osseous space,  complete  supination,  recommended  by  Lonsdale, 
for  the  reasons  above  mentioned,  and  more  recently  advo- 
cated by  Malgaigne,  is  better  adapted  to  produce  a  satisfactory 
result. 

The  objectionable  plan  of  tightly  bandaging  the  limb  before 
putting  on  the  splints,  is  now  justly  discarded  by  most  sur- 
geons, on  the  ground  that  it  prevents  the  fulfilment  of  the 
Important  indication  of  keeping  the  two  bones  apart.  On  the 
contrary,  a  graduated  compress  is  generally  placed  lengthwise 
behind  and  in  front,  between  the  radius  and  ulna,  at  the  seat 
of  injury,  so  as  bo  press  into  the  interosseous  spaces ;  over 
these,  straight  wooden  splints,  extending  from  the  elbow  to  a 
little  beyond  the  wrist,  are  fixed,  and  the  fore-arm  is  suspended 
in  a  sling.  These  compresses  have  been  objected  to,  as 
likely  to  interfere  with  the  circulation  of  the  limb,  and,  if 
the  splints  are  properly  padded,  may  generally  be  dispensed 


*  See  especially  preps.  Nos.  2,950  and  2,951  in  Mus.  Roy.  Coll.  Surg. 
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with.  It  is  important  that  the  splints  should  be  fully  as  wide, 
or  somewhat  wider,  than  the  limb,  so  that  the  bandages  which 
retain  them  in  place  exercise  no  lateral  pressure  upon  the 
bones. 

2.  Fracture  of  the  shaft  of  the  ulna  is  almost  always  caused  by 
direct  violence,  either  in  striking  against  some  hard  body,  as 
the  corner  of  a  door-step  in  falling,  or  when  the  fore-arm  is 
elevated  to  ward  a  blow  from  the  head,  in  which  position  the 
ulnar  side  is  turned  forwards.  The  middle  and  lower  portions 
are  most  commonly  the  seat  of  fracture  ;  the  superior  strength 
and  thickness  of  the  upper,  and  its  less  exposed  position,  render- 
ing it  little  liable  to  injury.  Displacement,  when  it  occurs, 
affects  the  lower  fragment  only,  the  other  being  retained  in  its 
situation  by  the  articulation  at  the  elbow ;  it  may  be  in  any 
direction,  determined  by  that  from  which  the  force  acting  on  it 
proceeds.  If  there  is  no  displacement,  the  appearances  of 
bruising  and  the  swelling  and  pain  will  mark  the  point  of  injury. 
Mobility  of  the  lower  fragment  and  crepitus  may  generally  be 
obtained  by  holding  the  upper  part  firmly,  and  pressing  the 
lower  towards  the  radius.  The  subcutaneous  position  of  the 
greater  part  of  the  bone  adds  greatly  to  the  facility  of  diagnosis. 
The  radius,  acting  as  a  kind  of  splint,  prevents  shortening,  and 
assists  in  keeping  the  parts  in  apposition ;  so  that  the  treat- 
ment of  this  fracture  is  much  less  difficult  than  where  both 
bones  are  broken.  Care  should  be  particularly  taken  that  the 
broken  ends  do  not  incline  towards  the  radius,  so  as  afterwards 
to  impede  the  rotation  of  the  fore-arm.  If  there  is  much 
tendency  to  this,  pads  should  be  placed  between  the  bones, 
and  the  supine  position  adopted ;  in  other  cases,  that  midway 
between  supination  and  pronation  will  be  the  best.  The  splints 
should  be  straight,  one  anterior  and  one  posterior ;  or  the 
starched  bandage  or  gutta-percha  may  be  used.  The  fore-arm 
and  hand  should  be  supported  in  a  sling. 

3.  Fracture  of  the  shaft  of  the  radius. — Though  the  radius  is 
broken  more  frequently  than  any  other  bone  of  the  body,  this 
preponderance  is  chiefly  due  to  the  great  number  of  fractures  of 
its  lower  end,  the  middle  part  being  probably  not  more  subject 
to  this  injury  than  the  same  portion  of  the  ulna.  It  is  occa- 
sionally, but  very  rarely,  broken  immediately  below  the  inser- 
tion of  the  tendon  of  the  biceps  into  the  tuberosity  j  an  accident 
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which  has  been,  though  improperly,  described  as  '  fracture  of 
the  neck  of  the  radius.'* 

Direct  violence  is  the  most  common  cause  of  fracture  of  the 
shaft  of  the  radius,  although  it  may  be  occasioned  by  a  fall 
upon  the  hand.  The  diagnosis  is  usually  unattended  with 
difficulty,  the  principal  signs  being,  loss  of  power  of  rotation, 
mobility,  and  crepitus  elicited  by  pressing  the  fragments  in 
different  directions  with  the  fingers,  or  on  fixing  the  upper  one, 
and  rotating  the  hand. 

The  broken  ends  have  a  tendency  to  fall  inwards  towards  the 
ulna,  and  so  to  diminish  the  interosseous  space.  This  must  be 
guarded  against  by  pads,  as  directed  when  speaking  of  fracture 
of  both  bones ;  the  hand  should  also  be  supinated ;  and  the 
general  treatment  recommended  in  the  next  section  for  frac- 
tures of  the  lower  end  may  be  adopted. 

C.  Fractures  of  the  hones  of  the  fore-arm  in  the  vicinity  of  the 
wrist-joint. — 1.  Fracture  of  the  inferior  extremity  of  the  radius. — 
Excepting  perhaps  the  middle  of  the  clavicle,  there  is  no  single 
point  of  the  skeleton  so  frequently  the  subject  of  fracture  as  the 
lower  end  of  the  radius  ;  the  reason  being,  that  in  falling  down 
the  hands  are  generally  thrown  forwards,  and  the  whole  weight 
of  the  body  received  upon  the  palmar  aspect  of  the  carpus,  from 
which  it  is  directly  transmitted  to  the  broad  articular  surface 
of  the  radius  ;  this  bone,  placed  thus  between  the  weight  and 
momentum  of  the  body  in  falling  on  the  one  hand,  and  the 
resistance  of  the  ground  on  the  other,  gives  way  at  its  weakest 
point,  viz.  where  it  commences  to  expand  into  the  broad  arti- 
cular extremity  composed  of  cancellated  tissue,  covered  with  a 
compact  layer  much  thinner  than  that  of  the  shaft.  The  cause, 
then,  of  this  injury  is  almost  always  indirect  violence :  it  may, 
however,  be  occasioned  by  a  direct  blow,  or  a  wheel  passing 
over  the  arm;  but  in  such  accidents  both  bones  usually  suffer. 
Although  met  with  frequently  in  both  sexes,  and  at  all  periods 
of  life,  it  is  a  remarkable  circumstance,  that  while  up  to  the 
age  of  thirty  it  is  more  prevalent  among  men,  yet  after  middle 
life  the  reverse  takes  place,  and  as  age  advances  this  dispropor- 
tion between  the  sexes  continues  to  increase ;  so  that  among 
old  women,  fracture  of  the  lower  end  of  the  radius  is  more 


*  See  two  cases  by  Mr.  J.  Moore,  London  Medical  Gazette,  vol.  xxxvi.  1846, 
p.  1079. 
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frequent  than  all  other  fractures  and  dislocations  of  the  upper 
extremity  taken  together. 

The  pathology  of  this  fracture  has  been  the  subject  of  many 
special  memoirs,  and  even  of  much  controversy.  The  earliest 
accurate  description  which  appeared  of  it  in  our  language  is  by 
Colles  of  Dublin;*  hence  it  is  frequently  designated  by  surgical 
writers  as  '  Colles'  fracture.'  It  has  more  recently  been  the 
subject  of  an  elaborate  memoir  by  R.  W.  Smith  f  of  the  same 
city ;  and  on  the  Continent  it  has  attracted  the  attention  of 
PouteaUjJ  Desault,§  Dupuytren,||  Goyrand,^  Diday,**  Voille- 
mier,tt  Malgaigne,H  and  others. 

The  line  of  the  fracture  is  almost  always  transverse,  occa- 
sionally it  crosses  obliquely  from  side  to  side;  it  is  usually 
situated  from  half  an  inch  to  one  inch  above  the  articular 
surface  of  the  bone.  In  some  instances  there  is  scarcely  any 
displacement,  but  most  commonly  the  lower  fragment  assumes 
a  peculiar  position  with  respect  to  the  other,  which  gives  a  very 
marked  and  characteristic  appearance  to  the  limb.  In  the 
great  majority  of  cases,  this  displacement  is  backwards  and 
somewhat  upwards ;  so  that  in  bones  in  which  unreduced 
fractures  of  this  kind  have  consolidated,  the  posterior  surface  is 
found  to  be  considerably  shortened,  while  the  anterior  retains 
its  normal  length.  The  carpal  articular  surface  also,  besides 
occupying  a  position  more  posterior  than  normal,  as  regards 
the  shaft,  has  an  inclination  backwards,  instead  of  forwards, 
as  in  the  usual  state.  So  that  in  fact  the  inferior  fragment  has 
undergone  a  sort  of  rotation  on  its  transverse  axis,  a  '  mouve- 
ment  de  bascule,'  as  the  French  term  it.  This  change  of  posi- 
tion is,  however,  modified  by  the  strong  ligaments  of  the  lower 
radio-ulnar  articulation  (which  do  not  usually  give  way)  confin- 
ing the  inner  side  of  the  fragment  more  in  place  than  the  outer, 
so  that  the  displacement  is  more  extensive  on  the  side  of  the 
styloid  process,  and  the  outer  border  of  the  bone  is  shortened 
to  a  greater  degree  than  the  other ;  hence  it  is  that  the  whole 

*   Edin.  Med.  and  Surg.  Journal,  April  1814. 

t  Treatise  on  Fractures  in  the  Vicinity  of  Joitits,  1847,  p.  129. 

X  (Euvres  postlmmes,  1783,  tome  ii.  p.  251. 

§  CEuvres  chirurgicales,  1813,  tome  i.  p.  155. 

II  Leqons  orales,  1834,  tome  iv.  p.  161. 

^  Gazette  rnedicale,  1832,  p.  664,  and  Joiirmd  hehdomndaire,  fdv.  1836. 
**  Archil),  gen.  de  Medecine,  1837,  3™"'  serie,  tome  i.  p.  141. 
tt  Ibid.  1842,  tome  xiii.  p.  261. 

XX  Op.  cit.  tome  i.  p.  603 ;  Gazette  medicale,  1832,  p.  730. 
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hand,  wliich  follows  the  movements  of  this  fragment,  is  inclined 
towards  the  radial  side.  It  is  difficult  to  conceive  that  this 
displacement  can  be  effected  in  any  other  way  than  by  a  pene- 
tration of  the  posterior  surface  of  the  superior  fragment  into 
the  soft  cancellous  structure  of  the  inferior ;  an  explanation 
suggested  by  Voillemier,  and  adopted  with  slight  modifications 
by  Malgaigne,  Nelaton,  and  Erichsen,  but  opposed  by  E.  W. 
Smith,  whose  opinion  is,  that,  as  a  rule,  no  such  penetration 
takes  place,  '  the  distortion  being  the  result  of  the  combined 
action  of  the  supinator  longus,  the  extensors  of  the  thumb,  and 


Fig.  101. 


Comminuted  fracture  of  the  distal  end  of  the  radius,    a,  anterior  view ;  5,  posterior. 
From  a  preparation  in  the  Museum  of  tlie  Eoyal  College  of  Surgeons. 

the  radial  extensors  of  the  carpus.'  After  a  full  consideration 
of  the  elaborate  arguments  which  have  been  brought  forward 
on  either  side  to  determine  this  point,  it  appears  to  me  that 
the  evidence  from  the  examination  of  specimens  of  bones  in 
which  union  has  taken  place,  as  well  as  that  derived  from  the 
symptoms  during  life,  shows  that  impaction  occurs  in  a  large 
number  of  cases,  although  it  cannot  be  denied  that  muscular 
action  frequently  aids  in  maintaining  the  peculiar  deformity.* 
The  question  can  only  be  finally  decided  by  a  greater  number 

*  Dr.  Smith  says :  '  In  the  descriptive  Catalogue  of  the  Pathological  Museum 
of  St.  Bartholomew's  Hospital,  published  in  1846,  the  same  orror '  (that  of  at- 
tributing the  deformity  to  impaction),  '  as  it  appears  to  me,  has  been  committed. 
See  No.  78,  p.  133,  and  No.  94,  p.  1.36.'  An  inspection  of  the  specimens  referred 
to,  has  left  no  doubt  on  my  mind  that  the  description  in  the  Catalogue  is  per- 
fectly correct. 
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of  careful  dissections  of  recent  cases,  for  which  opportunities 
very  rarely  occur.  Sometimes  the  inferior  fragment  is  split 
into  several  pieces,  apparently  from  the  force  with  which  the 
lower  end  of  the  shaft  has  penetrated  it. 

The  symptoms  of  this  injury  are  so  pronounced,  that  it  may 
almost  always  be  recognised  at  first  sight.  The  patient  is 
unable  to  perform  the  motions  of  supination  and  pronation,  and 
complains  of  much  pain,  especially  about  the  internal  lateral 
ligament  of  the  wrist,  which  is  put  upon  the  stretch.  The 
hand  being  articulated  to  the  displaced  fragment  of  the  radius, 
is  carried  with  it  backwards  and  towards  the  radial  side ;  the 
styloid  process  of  the  ulna  is  thus  rendered  extremely  prominent. 
The  lower  end  of  the  radius  forms  a  marked  projection  on  the 
dorsum  of  the  wrist,  and  there  is  a  corresponding  depression  in 
front.  Often  in  the  first  instance  this  portion  is  not  movable 
upon  the  shaft,  and  there  is  no  crepitus ;  but  after  disengaging 
the  impacted  ends  by  powerful  extension,  both  these  distinctive 
signs  are  usually  obtained.  If  there  is  much  swelling  from 
inflammatory  effusion,  the  distinctive  characters  will  be  more 
or  less  masked  ;  but  now  that  the  nature  of  the  injury  is  so  well 
understood,  it  will  be  next  to  impossible  to  mistake  it,  as  was 
formerly  frequently  done,  for  dislocation  of  the  carpus  backwards, 
which,  by  the  way,  is  an  extremely  rare  accident. 

In  young  subjects,  fractures  of  the  lower  end  of  the  radius 
are  easily  reduced,  unite  readily,  and  leave  the  use  of  the  limb 
perfectly  unimpaired  ;  but  in  old  persons,  who,  as  before  stated, 
are  especially  liable  to  this  injury,  the  result  is  often  most 
unsatisfactory,  even  after  the  greatest  care  has  been  used  during 
the  treatment.  It  is  frequently  months  before  the  hand  is  free 
from  pain,  and  regains  its  proper  motions,  and  too  often  an 
vmsightly,  crooked,  and  permanently  stiff  wrist  remains,  to 
the  great  inconvenience  of  the  patient,  and  annoyance  of  the 
surgeon. 

Treatment.  — If  the  fracture  is  impacted,  extension,  while  the 
hand  is  supinated  and  adducted  as  much  as  possible,  is  gene- 
rally required  to  unlock  the  ends  of  the  bones.  After  this  is 
accomplished,  there  is  still  a  great  tendency  to  displacement 
from  muscular  action,  which  must  be  overcome  as  far  as  possible 
by  mechanical  means.  Many  surgeons  use  what  is  called  the 
'  pistol-shaped  splint,'  well  padded  and  fixed  along  the  back  of 
the  fore-arm  and  hand,  so  as  to  keep  the  latter  firmly  drawn 
to  the  ulnar  side,  by  which  means  some  amount  of  extension  is 
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made  upon  the  lower  end  of  the  radius.  Another  splint,  shorter 
and  straight,  is  adapted  to  the  front  of  the  fore-arm,  its  lower 
end  resting  on  a  pad  which  presses  on  the  projecting  inferior 
extremity  of  the  shaft  of  the  radius.  According  to  Dr.  F.  H. 
Hamilton,  most  American  surgeons  apply  the  curved  splint  to 
the  palmar  surface,  and  the  shorter  straight  splint  to  the  dorsal 
side  of  the  fore-arm.  They  also  flex  the  fingers  over  a  hand- 
block,  or  pad,  attached  to  the  former.  A  single  straight  splint 
along  the  back  or  front  of  the  fore-arm  and  hand,  is  used  by 
some  surgeons ;  while  others  prefer  two  straight  splints,  placed 
one  on  each  side,  with  pads  so  contrived  as  to  press  the  lower 
fragment  of  the  radius  into  place,  while  the  hand  is  left  free,  and, 
being  unsustained  by  the  sling  which  supports  the  fore-arm, 
hangs  down  (to  the  ulnar  side)  by  its  own  weight.  The  ad- 
vantage gained  by  this  method  is,  that  much  of  the  stiffness  of 
the  wrist  and  fingers,  which  follows  their  close  confinement  in 
the  ordinary  method,  may  be  avoided.  With  very  old  people, 
this  rigidity  often  gives  so  much  trouble  afterwards,  that 
Yelpeau  considers  it  best  in  such  cases  to  dispense  with  splints 
altogether,  and  merely  place  the  arm  upon  a  pillow. 

Many  arguments  for  and  against  the  adducted  position  ot 
the  hand,  in  the  treatment  of  fractures  of  the  lower  end  of  the 
radius,  have  been  brought  forward.  The  just  view  of  the  subject 
is  probably  intermediate  between  that  of  its  extreme  advocates 
and  of  those  who  altogether  deny  its  utility.  It  is,  I  think, 
more  advantageous  in  fractures  three  or  four  inches  above  the 
articulation  than  in  the  cases  now  under  consideration ;  but 
in  practice  I  have  found  little  difference  in  the  results  of  the 
treatment  by  the  straight  or  pistol-shaped  splint.  Much  more 
depends  upon  the  care  and  accuracy  with  which  the  minor 
details  are  carried  out.  The  splints  should  be  removed  between 
the  third  and  fourth  weeks,  and  the  fingers  exercised  as  much 
as  possible,  to  overcome  their  stiffness.  There  often  remains  a 
swelling  on  the  front  of  the  wrist,  caused  by  an  indurated  con- 
dition of  the  sheaths  of  the  tendons ;  this  must  be  treated  by 
friction  with  stimulating  liniments,  or  the  application  of  tincture 
of  iodine. 

It  occasionally,  though  very  rarely,  happens  that  the  lower 
fragment  of  the  radius  is  displaced  forwards.  Th«  cause  of  this 
injury  is  said  to  be  a  fall  upon  the  back  of  the  hand.* 


*  R.  ^y.  Smith,  op.  cit.  p.  1G2. 
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Fig.  102. 


In  subjects  under  the  age  of  twenty,  separation  of  the  inferior 
epiphysis  of  the  radius  commonly  takes  the  place  of  fractiire  of 

this  part.  The  symptoms  and  treat- 
ment in  both  cases  are  very  nearly 
identical. 

2.  Both  radius  and  ulna  may  be 
broken  close  to  their  lower  ends ;  an 
injury  presenting  at  first  sight  much 
more  the  appearance  of  dislocation 
of  the  carpus  backwards  than  does 
fracture  of  the  radius  alone,  as  there 
is  now  no  lateral  displacement  of 
the  hand,  and  consequent  prominence 
of  the  styloid  process  of  the  ulna. 
Careful  attention  to  the  exact  seat 
of  the  injury  will  enable  the  surgeon 
to  form  a  correct  diagnosis.  (See 
p.  833.) 

3.  Lastly,  the  lower  end  or  styloid 
process  of  the  ulna  alone  may  be  the 
seat  of  a  fracture,  caused  usually  by 
violence  applied  directly. 


Fractures  of  the  Bones  of  the  Hand. 

1.  Fracture  of  the  carpal  hones. — 
The  form  and  mode  of  articulation  of 
the  bones  of  the  carpus  render  them 
very  little  liable  to  fracture,  except 
where  there  has  been  great  violence, 
as  from  machinery,  or  gun-shot,  in 
which  cases  the  soft  parts  are  also 
extensively  injured.  (See  page  762.) 
Simple  fractures  do,  however,  occa- 
sionally occur,  from  the  passage  of 
heavy  weights,  as  cart-wheels,  over 
the  hand,  or  blows  and  falls  on  the 
wrist.  Owing  to  the  fragments  being 
retained  in  their  place  by  their  nume- 
rous ligamentous  connections  with  the  surrounding  bones, 
there  are  few  symptoms  beyond  those  that  might  be  ascribed 
to  a  severe  bruise,  and  it  is  therefore  probable  that  a  fracture 
of  one  of  these  bones  may  often  pass  undetected. 


A  vertical  fracture  crosses  the 
junction  of  the  middle  and 
inner  third  of  the  scaphoid 
bone.  The  lower  end  of  the 
radius  is  also  fractured  ;  the 
fracture  extends  obliquely 
from  a  quarter  of  an  inch 
above  the  lower  border,  on  the 
anterior  aspect  of  the  bone, 
to  th*^  line  of  union  of  the 
posterior  with  the  articular 
surface.  The  drawing  repre- 
sents a  preparation  in  the 
Middlesex  Hospital  Museum  ; 
Catalogue,  No.  i.  23,  c. ;  taken 
from  the  same  patient  as  Fig. 
100  (comminuted  fracture  of 
elbow-joint).  The  same  collec- 
tion contains  a  second  similar 
preparation. 
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As  post-mortem  evidence  of  simple  fracture  of  any  of  the  carpal  bones  is  not 
common,  the  following  case  may  be  worth  recording.  A  man,  aged  forty,  was 
admitted  into  the  Middlesex  Hospital,  Jan.  3,  1861,  having  received  in  !i  fall 
several  severe  injuries,  from  the  effects  of  which  he  died.  The  right  wrist- 
joint  had  evidently  suffered,  though  there  was  no  external  wound  or  deformity. 
Acute  inflammation,  and  ultimately  suppuration  within  the  joint,  supervened. 
After  death,  it  was  found  that  a  piece  about  one  inch  in  length  was  split  off 
from  the  posterior  surface  of  the  lower  end  of  the  radius,  and  a  fissm-e  extended 
almost,  but  not  entirely,  across  the  middle  of  the  scaphoid  bone. 

The  treatment  consists  in  keeping  the  wrist  at  rest,  lightly 
bound  to  a  splint,  and  in  the  use  of  cold  lotions,  or  other  anti- 
phlogistic measures,  if  the  inflammatory  symptoms  are  severe. 

2.  Fracture  of  the  metacarpal  hones. — These  bones  are  much 
more  exposed  to  injury  than  the  last-named.  The  usual  cause 
of  fracf^ure  in  them  is  direct  violence,  but  we  not  unfrequently 
find  it  occasioned  by  striking  a  blow  with,  or  falling  upon,  the 
closed  fist.  It  is  met  with  far  more  frequently  in  men  than  in 
women,  and  chiefly  between  the  ages  of  fifteen  and  forty-five. 

The  statements  that  have  hitherto  been  made  as  to  the  com- 
parative liability  of  the  difi'erent  bones  of  the  series  to  fracture 
are  very  unsatisfactory,  owing  to  the  insufiicientr  number  of 
observations  upon  which  they  are  founded.  Of  the  113  cases 
which  I  have  collected  from  the  records  of  the  Middlesex  Hos- 
pital, in  71  the  particular  bone  is  mentioned.  Of  these,  four 
are  double  fractures  (two  of  the  second  and  third,  and  two  of 
the  third  and  fourth),  and  in  one  the  third,  fourth,  and  fifth 
bones  were  broken  ;  making  in  all  78  fractures.  The  number 
belonging  to  each  bone  is — 

1st   27 

2nd   16 

Sid   9 

4th   12 

5th   14 

Total      .      .  78 

Probably  an  undue  prominence  is  here  given  to  the  first,  as,  on 
account  of  its  distinctive  characters,  it  is  more  likely  than  any 
of  the  others  to  be  particularised  in  describing  the  nature  of  the 
accident.  Allowing  for  this  probable  source  of  error,  we  may 
still  place  it  foremost  in  liability  of  fracture,  as  might  be 
supposed  from  its  position  and  extent  of  motion;  the  others 
seem  to  follow  in  order,  as  their  situation  exposes  them  to 
injury,  the  third  or  middle  bone  being  last. 
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The  fracture  is  usually  in  the  middle  or  distal  third  of  the 
bone ;  it  is  transverse  or  oblique,  often  attended  with  very  little 
displacement,  in  which  case  the  mobility  of  the  fragments  and 
the  crepitus  are  the  chief  signs  of  the  injury.  Often,  however, 
there  is  a  displacement  of  the  distal  fragment,  the  head 
sinking  down  towards  the  palm,  and  the  upper  end  forming  with 
the  extremity  of  the  proximal  fragment  an  angular  projection 
on  the  dorsum  of  the  hand.  Sir  A.  Cooper*  describes  the  frac- 
ture of  the  head,  or  more  properly  of  the  neck,  of  these  bones ; 
in  young  subjects  this  is  probably  a  separation  of  the  epiphysis. 

The  treatment  of  this  injury  recommended  by  the  eminent 
surgeon  just  named,  consists  in  causing  the  hand  to  grasp  a 
large  ball,  and  then  binding  a  roller  round  the  whole.  I  have 
generally  modified  this  method  by  using  a  common  rib-roller 
instead  of  the  ball,  and  fixing  the  hand  over  it  by  means  of 
adhesive  plaster.  Where  there  is  much  displacement,  in  order 
to  obtain  greater  accuracy  of  adjustment,  the  plan  recommended 
b^'  Malgaigne  is  to  be  preferred.  A  thick  compress  is  to  be 
placed  under  the  head  of  the  bone  so  as  to  raise  it,  and  another 
over  the  projection  on  the  dorsal  surface ;  these  are  kejjt  in 
place  by  two  broad  splints  placed  across  the  hand,  one  above 
and  one  below,  their  ends  being  firmly  drawn  together  by  strips  of 
plaster.  The  fingers  should  be  left  free,  so  as  to  avoid  too  great 
an  amount  of  stiffness.  If  the  metacarpal  bone  of  the  thumb 
is  broken,  it  must  be  treated  in  the  same  manner  as  one  of  the 
phalanges,  which  it  resembles  so  closely  in  its  characters. 

8.  Fractures  of  the  i^halawjes. — From  their  very  exposed  situ- 
ation, these  small  bones  are  often  broken,  usually  with  wound 
or  severe  bruising,  amounting  frequently  to  complete  com- 
minution of  the  whole  member.  Simple  fracture  of  the  pha- 
langes is,  however,  by  no  means  uncommon,  and  is  generally 
caused  by  direct  and  occasionally  by  indirect  force.  The  first 
phalanx,  being  largest  and  most  fixed  in  position,  seems  to 
suffer  most ;  but  we  have  not  yet  sufficiently  reliable  data  to 
determine  even  approximatively  the  relative  frequency  of  injmy 
to  the  different  bones  of  this  series.  The  fracture  usually  occurs 
about  the  middle  of  the  bone  ;  and  although  there  is  rarely  much 
displacement,  the  diagnosis  is  generally  established  without 
difficulty  from  the  crepitus  and  mobility  of  the  fragments. 

*  0}).  cit.  p.  oOG. 
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The  treatment  usually  recom7iiended  is,  to  fasten  a  naiTOw 
straight  wooden  splint  beneath  the  finger  with  a  small  pad 
opposite  the  middle  of  the  broken  phalanx,  to  fill  up  the  con- 
cavity which  naturally  exists  between  the  joints.  The  splint 
may  be  more  conveniently  fixed  to  the  dorsal  surface,  especially 
when  it  is  one  of  the  phalanges  of  the  thumb  that  is  broken. 
A  more  comfortable  support  is  given  by  a  splint  of  gutta- 
percha or  pasteboard,  moulded  to  the  shape  of  the  finger, 
which  may  then  be  allowed  to  be  slightly  flexed  at  each  of  the 
joints.  It  may  be  released  from  its  confinement,  and  passive 
motion  may  be  commenced,  at  about  the  end  of  the  third  v  eek. 

Dislocations  op  the  Bones  of  the  Upper  Extkemity. 
Dislocations  of  the  Clavicle. 

The  articulation  between  the  sternum  and  clavicle  may 
properly  be  regarded  as  the  first  point  at  which  a  luxation  of 
any  of  the  bones  of  the  upper  extremity  can  take  place.  As 
fracture  of  the  clavicle  is  such  a  common  accident,  it  has  been 
remarked  with  surprise  by  authors,  that,  considering  the  extreme 
smallness  and  shallo^vness  of  the  sternal  articular  sm-face,  dislo- 
cation does  not  oftener  occur  at  this  point ;  and  explanations 
are  sought  for  in  the  strength  of  the  ligaments,  &c.  The  cir- 
cumstance is  more  readily  accounted  for  by  the  fact,  that  the 
clavicle  is  so  confined  by  surrounding  structures  as  very  much 
to  limit  the  amount  of  movement  at  the  joint,  and  it  is  conse- 
quently impossible  either  that  the  articulating  surfaces  can 
undergo  much  change  in  their  relation  to  each  other,  or  that 
any  of  the  ligaments  can  be  put  greatly  on  the  stretch.  Costeris 
paribus,  the  greater  the  extent  of  motion  in  a  bone,  the  greater 
the  liability  to  dislocation.  Again,  the  causes  which  produce  dis- 
location of  the  clavicle  are  different  from,  and  not  so  frequently 
in  operation  as,  those  which  usually  occasion  a  fractvu'e.  Its  rela- 
tive frequency,  according  to  the  table  at  p.  764,  is  3' 10  per  cent. 

The  cartilage  of  the  first  rib  prevents  displacement  of  the 
head  of  the  clavicle  downwards,  but  it  may  occur  in  any  other 
direction.  Following  the  order  of  frequency  in  which  they  are 
met  with,  we  may  describe  : 

1.  Dislocation  forwards.  2.  Dislocation  back;vards.  3.  Dis- 
location upwards. 

1.  Forwards. — This  may  be  complete  or  incomplete :  in  the 
former  case,  the  head  of  the  bone,  besides  projecting  forwards, 
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is  depressed  below  its  natural  level ;  in  the  latter,  it  is  usually 
slightly  raised.  The  ordinary  cause  of  this  dislocation  is  some 
violence  which  pushes  the  outer  end  of  the  clavicle  backwards, 
as  a  fall  or  blow  on  the  front  of  the  shoulder.  In  children,  it 
has  been  produced  by  simply  pulling  the  arm.*  It  has  been 
observed  at  most  ages,  from  birth  t  to  eighty-six,  J  more  fre- 
quently in  males  than  females.  The  prominent  head  of  the 
clavicle  seen  and  felt  in  its  abnormal  situation,  covered  only  by 
the  integument,  leaves  no  doubt  as  to  the  nature  of  the  injury, 
except  in  partial  dislocations,  where  there  is  much  swelling,  or 
in  very  fat  subjects. 

Treatment. — The  bone  is  usually  reduced  without  difficulty  by 
drawing  the  shoulder  outwards  and  backwards,  the  surgeon's 
knee  being  placed  between  the  scapulse  of  the  patient ;  while  at 
the  same  time,  if  necessary,  an  assistant  presses  the  head  of  the 
bone  back  into  its  place.  The  great  disposition  that  it  has  to 
slip  out  again  has  led  to  the  invention  of  many  methods  intended 
to  retain  it  in  place  ;  but  even  after  the  greatest  care,  more  or 
less  deformity  often  remains.  Fortunately  the  utility  of  the 
limb  is  not  materially  impaired,  even  if  the  bone  remains  unre- 
duced. The  two  objects  to  be  aimed  at  are  :  (1)  to  keep  the 
shoulder  fixed,  and  thrown  upwards,  outwards,  and  backwards ; 
and  (2)  to  exert  pressure  upon  the  head  of  the  clavicle. 

A  pad  in  the  axilla,  a  figure-of-eight  bandage  to  the  shoulders, 
with  a  sling  to  support  the  elbow,  or,  in  fact,  any  of  the 
apparatus  used  in  fractured  clavicle,  will  fulfil  the  former  indi- 
cation ;  while  for  the  latter  a  common  hernia-truss  may  be 
applied,  the  pad  being  placed  on  the  projecting  bone,  and  the 
spring  passing  under  the  axilla  of  the  sound  side,  as  recom- 
mended by  Nelaton.  The  pressure  requires  to  be  kept  up  from 
six  weeks  to  two  months,  though  at  the  end  of  the  former 
period  passive  motion  of  the  arm  and  shoulder  should  be  com- 
menced, in  order  to  overcome  the  stiffness  of  the  joints  that  so 
long  a  confinement  must  necessarily  occasion.  Velpeau,  upon 
the  supposition  that  the  displacement  is  chiefly  due  to  the 
action  of  muscles,  proposes  to  relax  these  by  carrying  the  elbow 
inwards  and  forwards  to  the  lower  part  of  the  sternum,  so  that 
the  hand  may  rest  upon  the  opposite  shoulder ;  the  outer  end 


*  Melier,  Archiv.  <jfn.  de  Medecine,  tome  xix.  p.  53. 
t  Ferg^usson,  Practical  Sitrt/eri/,  4tli  edit.  18-57,  p.  240. 
X  Brasdor,  Mem.  de  tAcad.  de  Chirurg.  tome  v.  p.  588. 
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of  the  clavicle  will  then  be  inclined  upwards  and  forwards,  and 
pressed  inwards.* 

2.  Backwards. — This  form  of  dislocation  has  been  prodnced 
by  a  violent  fall,  driving  the  shoulder  inwards  and  forwards,  f 
by  the  shoulders  being  pressed  together  between  a  carriage- 
wheel  and  a  wall,  or  by  a  force  applied  directly,  so  as  to  push  the 
inner  end  of  the  clavicle  backwards,  as  a  kick  from  a  horse.  The 
head  of  the  bone  usually  lies  behind  the  upper  part  of  the 
sternum,  rather  below  its  normal  level.  In  extreme  cases, 
symptoms  dependent  upon  pressure  upon  the  trachea  and 
oesophagus  are  produced,  as  in  that  related  by  Sir  A.  Cooper, 
in  which  Mr.  Davie  of  Bungay  had  to  saw  off  the  sternal  end 
of  the  bone  to  prevent  death  from  this  cause :  this,  hoAvever, 
was  not  an  example  of  traumatic  dislocation,  but  was  produced 
gradually  by  a  progressively  increasing  curvature  of  the  spine. 

A  characteristic  case  occurred  in  the  practice  of  my  colleague,  Mr.  De  Morgan, 
at  the  Middlesex  Hospital,  in  1852,  which  I  shall  relate  briefly,  as  illustrating 
the  usual  symptoms  and  treatment  of  this  accident.  J  A  girl,  ten  years  of  age, 
was  knocked  down  by  a  carriage,  and  appears  to  have  been  trodden  on  by  one 
of  the  horses.  On  admission,  she  suffered  much  from  dyspnoea,  the  head  was 
inclined  forwards,  and  could  not  be  raised  without  extreme  pain.  There  were 
marks  of  bruising  over  the  right  shoulder  and  clavicle.  Where  the  head  of  the 
bone  should  be,  there  was  a  depression  into  which  the  finger  might  be  thrust, 
and  the  articular  surface  of  the  sternum  could  be  distinctly  felt,  while  the  head 
of  the  clavicle  was  evidently  behind  it.  The  distance  from  the  middle  line  to 
the  acromion  was  shortened  by  a  quarter  of  an  inch.  '  On  placing  the  knee 
against  her  spine,  and  gently  drawing  the  two  shoulders  backwards,  the  bone 
was  easily  restored  to  its  proper  place,  causing  obvious  relief  to  the  dyspnoea ; 
but  immediately  on  leaving  hold  of  the  shoulders,  the  bone  fell  back,  and  the 
dyspnoea  returned.  A  splint  was  then  placed  across  the  shoulders,  with  a  pad 
between  it  and  the  spine,  the  shoulders  being  drawn  to  the  splint  by  a  band- 
age ;  by  these  means  the  bone  was  kept  firmly  in  its  place,  pillows  being  so 
arranged  along  the  patient'a  back  that  the  splint  should  not  feel  uncomfortable. 
On  the  apparatus  being  fixed,  she  could  lean  her  head  backwards,  and  stated 
that  her  pain  was  much  relieved.'  The  splint  was  kept  on  for  a  fortnight ;  the 
bone  being  then  quite  steady  in  its  place,  she  was  allowed  to  remain  in  bed 
without  any  bandage.  The  articulation  became  in  four  weeks  quite  as  firm 
as  that  on  the  other  side,  and  the  arm  could  be  moved  without  causing  any  pain. 

South  relates  a  case  of  compound  dislocation  of  the  sternal  end  of  the  clavicle 
backwards,  caused  by  a  blow  with  the  sharp  end  of  a  pickaxe.  § 


*  Journal  Jiebdom.  de  Med.  May  30,  1835. 

t  See  a  case,  caused  by  a  fall  while  wrestling,  by  Mr.  W.  Brown  of  Callington, 
Medical  Gazette,  Aug.  1,  1845. 

X  Eeported  by  Mr.  S.     .^\\Aey,  Medical  Times  and  Gazette,  1852,  vol.  i.  p.  415. 

§  South's  Chelius,  vol.  i.  p.  778.  See  also,  on  this  subject,  Baraduc,  Mcimires 
sur  les  LuxaiioHS  de  la  Clavicule,  Tans,  18i2. 
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3.  Upwards. — This  accident  li?^s  only  recently  acquired  an 
established  place  in  surgical  pathology.  Malgaigne  has  collected 
five  examples,  and  Dr.  P.  H.  Hamilton  has  added  another,  which 
happened  in  America.  They  seem  all  to  have  been  occasioned 
by  a  violent  force  which  carried  the  shoulder  downwards  and 
inwards.  The  symptoms  are  very  marked,  the  head  of  the  bone 
being  felt  above  the  upper  border  of  the  sternum,  lying  between 
the  sterno-niastoid  and  the  sterno-hyoid  muscles.  There  is 
probably  complete  rupture  of  all  the  ligaments  of  the  joint,  as 
well  as  the  costo-clavicular  ligament. 

Eeduction  is  easily  effected  by  drawing  the  shoulder  outwards 
and  upwards,  while  the  dislocated  head  is  pressed  down  ;  but 
to  retain  it  in  this  position  is  difficult,  if  not  impossible. 
Malgaigne  found  the  functions  of  the  clavicle  perfectly  restored 
six  months  after  the  accident,  although  the  sternal  end  was 
nearly  a  quarter  of  an  inch  above,  and  as  much  to  the  inner 
side,  of  its  normal  situation.  In  the  case  mentioned  by  Dr. 
Hamilton,  the  displacement  was  still  greater ;  but  the  patient 
stated  '  that  he  felt  no  inconvenience  or  abatement  of  strength 
in  the  arm,  except  when  he  attempted  to  lift  weights  above  his 
head.'* 

Dislocations  of  the  Scaimla. 

These  injuries  are  tisually  described  as  '  dislocations  of  the 
acromial  end  of  the  clavicle,''  but  it  seems  preferable,  for  the  sake 
of  iTniformity  in  our  nomenclature,  which  has  now  discarded 
such  terms  as  '  dislocation  of  the  radius  and  ulna  upon  the 
carpus,'  '  dislocation  of  the  tibia  at  the  ankle,'  &c.,  to  consider 
it  as  a  dislocation  of  the  acromion  process  of  the  scapula  from 
the  clavicle,  the  latter  being  the  more  fixed  point  and  nearest 
to  the  trunk.  This  designation  has  already  been  adopted  by 
Skey  t  and  Maclise.+  Luxation  at  this  joint  is  more  frequent 
than  at  the  sterno-clavicxilar  articulation. 

In  the  great  majority  of  cases,  the  acromion  is  forced  heneoth 
the  outer  end  of  the  clavicle  ;  occasionally  the  reverse  happens, 
viz.  the  acromion  is  situated  above  the  clavicle  ;  and  a  third 
form  has  lately  been  described,  in  which  the  displacement  is 


*  Op.  cit.  p.  mz. 

t  Operative  Snrf/ertf,  2nd  edit.  1858,  p.  94, 
X  On  Dislocatims  and  Fractures,  1859. 
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carried  so  far  tliat  tile  coracoid  process,  as  well  as  tlae  acromion, 
are  placed  above  the  clavicle. 

Tlie  cause  of  this  injury  is  nearly  always  direct  violence 
applied  to  the  scapula,  as  in  a  fall  in  which  the  back  or  outer 
part  of  the  shoulder  comes  in  contact  v^ith  the  ground  or  some 
hard  body,  or  a  blow  or  kick  upon  the  same  part.  The  symp- 
toms of  the  first  and  most  usual  variety  are  tolerably  well 
marked.  There  is  pain  in  the  articulation  ;  the  motions  of  the 
arm,  especially  upwards,  are  restrained ;  the  shoulder  is  de- 
pressed, and  approximated  to  the  sternum  ;  the  arm  apparently 
lengthened,  and  the  projection  formed  by  the  outer  end  of  the 
clavicle  lying  upon  the  acromion  process,  is  very  easily  recog- 
nised beneath  the  skin.  In  partial  dislocations  the  symptoms 
are  similar,  but  much  less  marked. 

Treatment. — If  the  shoulder  is  drawn  backwards,  and  the 
outer  end  of  the  clavicle  pressed  upon,  the  bones  are  usually 
restored  to  their  natural  relation.  There  is  always  great 
difficulty  in  retaining  them  in  position,  owing  to  the  flatness  and 
obliquity  of  the  articulating  surfaces,  as  well  as  the  contraction 
of  the  clavicular  portion  of  the  trapezius  muscle ;  but  fortu- 
nately, although  exact  coaptation  may  not  be  obtained,  the 
ends  of  the  bones  appear  to  adapt  themselves  to  their  new  con- 
ditions, and  the  utility  of  the  limb  is  but  little  impaired.  The 
shoulder  must  be  fixed,  and,  in  order  to  keep  the  scapula 
raised,  and  the  outer  end  of  the  clavicle  depressed,  a  stout  com- 
press should  be  placed  upon  the  latter  point,  and  retained  by  a 
broad  band  passed  over  it,  and  under  the  elbow  of  the  same 
side,  and  tightened  and  fixed  by  a  buckle.  If  greater  pressure 
is  required,  a  Petit's  tourniquet,  as  used  by  M.  Laugier,  may  be 
applied  in  the  same  manner.  For  the  exact  details  of  this 
arrangement,  the  reader  is  referred  to  special  treatises  on  the 
subject;*  but  much  must  be  left  to  the  ingenuity  of  the  surgeon 
in  each  individual  case. 

The  second  and  third  forms  of  this  dislocation  mentioned 
above  are  extremely  rare.  Only  three  unequivocal  examples 
are  recorded  of  the  former,  and  there  are  some  doubts  as  to  the 
authenticity  of  the  published  cases  of  the  latter. 

Two  instances  have  been  reported  of  dislocation  both  at  the 
stern o- clavicular  and  acromio-clavicular  articitlation  in  the 
same  subject,  or  'simultaneous  dislocation  of  both  ends  of  the 

*  Especially  Malgaigue,  op.  cit.  tome  ii.  p.  440. 
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clavicle ; '  the  first  by  Eicherand,  and  the  second  by  Morel- 
Lavellee.* 

Dislocations  of  the  Humerus. 

The  humerus  is  dislocated  nearly  as  frequently  as  are  all  the 
other  bones  of  the  body  together.  The  statistics  of  Malgaigne, 
and  several  other  authors,  assign  a  still  larger  proportion ;  but 
this  arises  from  the  fact  that  many  of  the  luxations  of  smaller 
bones,  as  phalanges,  are  evidently  omitted  from  their  tables. 
Its  relative  frequency  in  the  table  at  p.  764  is  53  per  cent. 

The  peculiar  structure  of  the  shoulder-joint,  the  shallowness 
of  the  articular  surface  of  the  scapula,  the  large  size  and  globular 
form  of  the  head  of  the  humerus,  the  very  extensive  movements 
and  long  leverage  afforded  by  the  arm,  and  its  frequent  exposure 
to  injury  in  protecting  the  more  important  central  organs  of 
the  body,  are  all  circumstances  which  contribute  to  the  facility 
and  frequency  of  dislocation.  On  the  other  hand,  the  free 
mobility  of  the  scapula  has,  to  a  certain  extent,  a  counter- 
balancing influence. 

Dislocation  of  the 'humerus  is  an  accident  chiefly  met  with  in 
middle  and  advanced  life ;  it  is  extremely  rare  during  childhood 
and  youth.  A  case  was  brought  to  the  Middlesex  Hospital 
(August  5,  1860)  of  a  dislocation  forwards,  in  an  infant  fourteen 
days  old.  The  arm  had  been  violently  pulled  and  twisted. 
Mr.  P.  H.  Watts,  the  house-surgeon,  made  such  a  careful 
examination  as  to  leave  no  doubt  respecting  bhe  nature  of  the 
injury,  and  on  extension  being  applied,  it  was  reduced  vrith 
a  characteristic  snap. 

Common  as  these  injuries  are,  their  pathology  is  still  im- 
perfectly understood,  and  great  discrepancies  exist  in  the  classi- 
fication and  descriptions  given  by  various  writers  who  have 
directed  their  attention  to  them.  The  modern  French  surgeons 
particularly  have  arrived  at  very  difi'erent  conclusions  to  those 
generally  adopted  in  this  country,  not  only  as  to  the  usual 
situation  of  the  head  of  the  humerus,  but  in  regard  to  several 
other  important  points,  even  in  the  most  common  forms  of  dis- 
location. 

As  want  of  precision  in  the  terms  used  in  describing  the 
difi'erent  varieties  of  luxation  has  hitherto  been  a  principal 
source  of  obscurity,  it  will  be  necessary,  before  proceeding 


•  Gazette  des  M8pitaux,  1859,  No.  33. 
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farther,  to  adopt  a  definite  and  intelligible  system  of  nomen- 
clature. The  obliquity  of  the  glenoid  fossa,  and  the  variations 
in  the  position  of  the  scapula,  render  such  words  as  downwards, 
forwards,  inwards,  &c.,  very  inefficient  as  distinctive  designa- 
tions of  particular  forms  of  dislocation.  Names  derived  from 
the  relation  of  the  head  of  the  bone  in  its  new  situation  to 
important  contiguous  osseous  structures  are  more  concise,  ex- 
pressive, and  definite.  Adopting  this  method,  all  the  possible 
dislocations  of  the  humerus  readily  group  themselves  into  the 
following  five  divisions  : — 

1.  SuBCOEACoiD. — Forwards  and  slightly  downwards.  On  to 
the  neck  of  the  scapula,  in  front  of  the  glenoid  fossa,  and  im- 
mediately below  the  coracoid  process.  Common. 

2.  Subglenoid. — Downwards  and  forwards.  Head  of  the 
humerus  in  front  of  the  inferior  costa  of  the  scapula,  below  the 
glenoid  fossa.  Bare. 

3.  Subclavicular. — To  the  inner  side  of  the  coracoid  pro- 
cess ;  under  the  clavicle.    Very  rare. 

4.  SuPRACOEACOiD. — Upwards  and  forwards.  On  to  the  frac- 
tured coracoid  process.    Onl^  three  cases  reforted. 

5.  Subspinous. — Backwards.  On  to  the  back  of  the  neck  of 
the  scapula,  beneath  the  spine  or  posterior  edge  of  the  acro- 
mion.   Very  rare. 

These  names  are  all  recognised  in  the  system  of  Malgaigne ; 
some  of  them  may  be  not  altogether  free  from  objection,  but  it 
seems  better  to  retain  them  than  to  run  the  risk  of  adding  to 
the  confusion  by  introducing  new  ones.  For  the  sake  of  greater 
simplicity,  the  number  of  this  author's  divisions  is  reduced ; 
his  incomplete  and  complete  subcoracoid  and  intracoracoid 
being  included  under  one  head,  for  reasons  which  I  shall  give 
presently,  and  his  two  forms  of  dislocation  backwards  being 
also  classed  together.  Undoubtedly  varieties  are  frequently  met 
with  intermediate  between  several  of  these  forms,  especially 
the  first  and  second,  but  it  appears  unnecessary  to  give  them 
separate  names. 

I  shall  commence  with  the  description  of  the  most  common 
form, 

1.  Subcoracoid. — Under  this  term  are  included  dislocations 
which  Malgaigne  considers  as  belonging  to  two  distinct  varieties, 
and  which  he  respectively  designates  subcoracoid  and  intracora- 
coid. Although  there  are  doubtless  characters  by  which  well- 
marked  cases  of  either  can  be  determined,  the  difference  between 
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them  is  slight,  and  being  rather  of  degree  than  of  form,  I  can 
see  no  practical  advantage  in  retaining  it  in  our  classification. 
Perhaps,  for  the  purposes  of  critical  investigation,  they  might 
be  regarded  as  sub- varieties  of  one  common  form.  The  main 
distinction  between  them  seems  to  be  this — in  both  cases  the 
groove  between  the  articular  head  of  the  humerus  and  the 
great  tuberosity,  rests  on  the  same  part  of  the  anterior  edge  of 
the  glenoid  fossa.  If  the  posterior  scapular  muscles  are  entire, 
being  put  on  the  stretch,  they  cause  the  head  of  the  humerus 
to  be  rotated  outwards,  and  the  subcoracoid  variety  is  produced  ; 
if  the  injury  has  been  inflicted  with  greater  violence,  and  these 
muscles  are  separated  from  their  attachments,  or  the  greater 
tuberosity  broken  off,  or  if,  perhaps  from  some  other  cause, 
their  action  is  diminished,  the  humerus  is  allowed  to  turn  more 
inwards,  and  the  greater  part  of  its  head  is  placed  internal  to  a 
line  falling  from  the  tip  of  the  coracoid  process,  and  the  injury 
is  called  intracoracoid.  The  name  '  subcoracoid '  seems  pre- 
ferable for  all  these  cases,  as  it  is  extremely  expressive  of  the 
position  of  the  head  of  the  bone ;  while  '  intracoracoid  '  would 
have  been  more  correctly  applied  to  that  form  of  dislocation  in 
which  it  is  truly  on  the  inner  side  of  the  coracoid  process,  the 
one  commonly  called  '  subclavicular.' 

Although  quite  unrecognised  in  the  earlier,  and  only  doubt- 
fully admitted  into  many  recent  systematic  works  in  this 
country,  numerous  cases  of  subcoracoid  dislocation,  in  which 
the  anatomical  characters  are  accurately  described,  are  to  be 
found  in  the  pages  of  our  surgical  treatises  and  periodicals. 
One  of  the  earliest  of  these  is  the  well  known  case  (now  pre- 
served in  University  College  Museum)  recorded  by  Thompson 
nearly  a  century  ago.*  A  reference  to  the  figures  in  the  quarto 
edition  of  Sir  A.  Cooper's  work  will  show  that  at  least  one  of  the 
specimens  from  which  he  described  the  anatomical  characters 
of  dislocation  downwards  really  belonged  to  this  form ;  and  that 
the  description  of  the  position  of  the  head  of  the  bone  in  the 
text  must  have  been  influenced  by  the  previous  opinions  of  the 
writer.f  The  same  may  also  be  said  of  the  case  cited  by  this 
distinguished  surgeon,  as  an  evidence  of  '  partial  dislocation.' 
Many  of  the  cases  that  have  been  published  of  dislocation  for- 
wards and  inwards,  or  subclavicular,  are  nothing  more  than 


*  Med.  Ohs.  and  Inquiries,  17G2,  vol.  ii.  p.  340.      f  Fiftli  edit.  1826. 
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specimens  of  this  variety.  Of  fortj-one  specimens  of  dislocation 
at  the  shoulder-joint  preserved  in  the  different  anatomical 
museums  in  London,  as  many  as  thirty-one  undoubtedly  belong 
to  this  form;*  and  of  fifty  recent  cases  which  have  come  under 
the  observation  of  myself,  or  gentlemen  in  whom  I  can  place 
perfect  confidence,  and  of  which  I  have  full  particulars,  in 
forty- four  the  hea,d  of  the  humerus  was  placed  so  closely  beneath 
the  coracoid  process  as  to  justify  the  appellation  of  '  subcora- 
coid.'  In  the  face  of  these  facts,  it  is  difficult  to  understand 
how  the  widespread  error  of  regarding  the  subglenoid  as  the 
typical  form  of  dislocation  at  the  shoulder-joint,  should  have 
been  so  long  maintained.,  A  simple  process  of  reasoning  upon 
the  anatomical  structure  of  the  part  would  suffice  to  show  that, 
whenever  the  humerus  is  thrown  from  its  socket,  it  will  almost 
of  necessity  be  drawn  upwards  until  it  is  arrested  either  by  the 
coracoid  process  in  front,  or  the  spine  or  acromion  behind. 
Even  in  the  dead  subject,  when  dislocation  is  artificially  pro- 
duced by  forcibly  elevating  the  arm,  while  the  scapula  is  fixed, 
the  humerus  is  almost  always  drawn  up  close  against  the  under 
surface  of  the  coracoid  process  ;  a  fortiori,  in  the  living,  must 
the  action  of  the  deltoid,  coraco-brachialis,  and  biceps  cause  it 
to  assume  this  position.  In  fractures  about  the  neck  of  the 
humeriis,  the  action  of  these  muscles  in  raising  the  lower  frag- 
ment has  long  been  recognised.  The  truth  is,  that  nearly  all 
the  eases  of  dislocation  '  into  the  ?  xilla,'  or  '  downwards,' 
described  as  so  common  by  Sir  A.  Cooper,  and  all  subsequent 
British  authors,  have  really  been  examples  of  this  variety,  to 
which  the  anatomical  characters  of  the  more  rare  '  subglenoid ' 
dislocation  have  been  erroneously  applied. 

Subcoracoid  dislocation  may  be  produced  either  b}'  a  direct 
force  applied  to  the  upper  part  of  the  humerus,  driving  it  for- 
wards and  inwards,  as  a  blow  or  fall  upon  the  shoulder;  or, 
secondly,  by  forcible  elevation  of  the  distal  end  of  the  humerus, 
such  as  may  be  caused  by  a  fall  upon  the  elbow  or  hand,  when 
extended  from  the  body.  In  the  forty- four  cases  above 
mentioned,  the  causes  were  as  follows: — falls  or  blows  upon  the 
shoulder,  in  eighteen  ;  upon  the  elbow,  in  five ;  upon  the  hand, 
in  ten ;  while  in  eleven  cases  the  cause  was  of  doubtful  or 
exceptional  nature,  including  two  from  muscular  action.  Of 
these,  one  took  place  in  attempting  to  strike  a  violent  blow  at 


*  See  a  paper  by  Mr.  Flower,  Trans.  Path.  Soc.  vol.  xii. 
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a  man,  wlio  eluded  tlie  stroke ;  the  otlier  in  putting  on  a  coat. 
In  the  last  case,  however,  the  humerus  had  been  frequently 
dislocated  before. 

Symptoms. — The  patient  complains  of  pain  about  the  joint, 
especially  on  the  inner  part,  along  the  course  of  the  great  nerves 
of  the  brachial  plexus,  sometimes  extending  down  the  arm  as 
far  as  the  fingers,  and  accompanied  by  a  sensation  of  numbness. 
He  is  quite  unable  to  move  the  arm  at  the  shoulder ;  the  elbow 
projects  from  the  side,  and  cannot  be  made  to  touch  the  chest, 
at  least  without  causing  pain ;  it  is  sometimes  carried  rather 
behind,  sometimes  in  front  of  the  body,  and  is  frequently  rotated 
rather  inwards,  but  occasionally  outwards.    The  movements  of 
the  fore-arm  and  hand  are  not  impaired.     On  examining  the 
shoulder  more  closely,  and  comparing  it  with  the  uninjured  side, 
a  striking  change  is  apparent  in  its  form — especially  distinct,  of 
course,  if  the  patient  is  thin  and  no  great  inflammatory  swelling 
has  taken  place.     The  natural  roundness  is  lost,  the  acromion 
appears  remarkably  prominent,  and  beneath  it  there  is  a  de- 
pression into  which  the  fingers  can  be  pressed ;  and  in  some 
subjects  even  the  form  of  the  glenoid  fossa  of  the  scapula  can  be 
distinguished  through  the  fibres  of  the  deltoid.   The  axis  of  the 
humerus  is  evidently  altered ;  instead  of  being  directed  to  the 
glenoid  fossa,  it  points  to  a  spot  internal,  anterior  to,  and  below 
it.    The  limb  usually  appears  lengthened;  but  on  carefully 
measuring  from  the  acromion  process  to  the  external  condyle, 
and  comparing  it  with  the  opposite  side,  we  find  it  frequently 
equal,  or  somewhat  shorter.   Of  fourty-four  cases  of  subcoracoid 
dislocation,  the  arm  was  elongated  in  nineteen,  unaltered  in  eight, 
and  shortened  in  seventeen ;  the  greatest  elongation  being  one 
inch,  the  greatest  amount  of  shortening  |  inch.  Measurement 
of  the  vertical  circumferetice  of  the  shoulder,  by  carrying  a  tape 
over  the  acromion  and  under  the  axilla,  always  gives  an  increase 
of  from  one  to  two  inches  over  the  iminjxared  side  ;  an  important 
diagnostic  sign,  common  to  all  forms  of  dislocations  of  the 
humerus,  as  pointed  out  by  Mr.  Callaway.*    The  anterior  form 
of  the  axilla  is  deeper  and  fuller  than  natural,  the  pectoral 
muscle  being  raised  by  a  rounded  swelling,  which  partly  effaces 
the  subclavicular  fossa.  On  placing  the  fingers  in  the  axilla,  the 
upper  and  anterior  part  of  this  space  is  found  to  be  occupied 


*  Dissertation  upon  Dislocations  and  Fractures  of  the  Clavicle  and  Shoulder- 
Joint,  1840. 
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by  the  liead  of  tlie  humerus,  here  covered  only  by  the  integu- 
ment, and  moving  readily  with  every  movement  communicated 
to  the  elbow.  Or  it  may  be  that  the  upper  part  of  the  shaft  only 
is  felt  at  first  in  the  axilla ;  but  on  raising  the  arm  from  the 
body,  the  globular  form  of  the  head  can  generally  be  detected. 

Abundant  opportunity  is  afforded  in  our  museums  of  studying 
the  effects  of  this  accident,  both  in  the  recent  state  and  when 
left  long  unreduced  ;  and  its  usual  anatomical  characters  can  be 


Fig.  103. 


Intracoraooid  (Malgaigne)  dislocation  of  humerus.    From  a  model  by  Mr.  Flower, 
in  the  Middlesex  Hospital  Museum. 

ascertained  with  great  precision  when  it  is  artificially  produced 
in  the  dead  subject. 

The  head  of  the  humerus  lies  on  the  anterior  surface  of  the 
neck  of  the  scapula,  immediately  below  the  coracoid  process, 
in  front  of,  internal  to,  and  rather  lower  than,  its  normal 
situation.  That  part  of  the  anatomical  neck  which  separates 
the  articular  surface  from  the  great  tuberosity  rests  upon  the 
anterior  edge  of  the  glenoid  fossa.  The  subscapular  muscle  is 
raised  from  the  neck  of  the  scapula,  and  stretched  over  the  front 
of,  or  above  the  head  of,  the  humerus.    The  muscles  from  the 
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back  of  the  scapula  (supraspinatus,  infraspinatus,  and  teres 
minor)  are  drawn  tightly  across  the  glenoid  fossa,  or  one  or 
more  of  them  may  be  ruptured,  or  detached  from  the-  bone. 
A  portion,  or  the  whole,  of  the  greater  tuberosity  is  frequently 
separated,  when  it  may  be  drawn  into  the  glenoid  fossa  by  the 
action  of  the  muscles  insei-ted  into  it,  or  may  be  retained  in 
connection  with  the  humerus  by  the  periosteum,  or  the  capsular 


Fig.  104. 


.S  abcoracoid  dislocation  of  liumerus.    From  a  model  by  Mr.  Flower,  in  the  Middlesex 

Hospital  Museum. 

ligament.  The  long  tendon  of  the  biceps  is  rarely,  if  ever, 
injured.*  The  muscles  that  descend  from  the  coracoid  process 
to  the  humerus  are  stretched  by  the  projection  of  the  head  of  the 
bone  forwards,  and  the  great  vessels  and  nerves  are  dis^^laced  in- 
wards. Occasionally  the  circumflex  nerve  is  pressed  upon  to  such 


*  As  Dr.  Hamilton  has  recently  asserted  that,  '  contrary  to  what  has  been 
affirmed  by  Sir  Astley  Cooper,  the  tendon  of  the  long'  head  of  the  biceps  is  often 
broken  asunder,  or  detached  completely  from  its  insertion  '  (op.  cit.  p.  535),  I 
may  mention  that  the  statement  in  the  text  is  foimded  on  examination  of  nume- 
rous specimens  and  reports  of  dissections. 
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an  extent  as  to  cause  paralysis  of  the  deltoid  muscle.*  Lastly, 
the  capsular  ligament  is  lacerated  more  or  less  extensively, 
anteriorly  and  inferiorly,  the  upper  end  of  the  humerus  having 
escaped  through  the  aperture. 

When  left  long  unreduced,  important  changes  take  place  in 
the  affected  structures.  Those  that  are  common  to  aU  dislo- 
cations, as  the  formation  of  a  new  capsule  and  fibrous  socket, 
need  not  be  detailed  here,  but  the  peculiar  alterations  in  the 
contiguous  extremities  of  the  two  bones  belong  to  the  special 
part  of  the  subject. 

In  process  of  time  a  new  shallow  socket  is  formed  upon  the 
anterior  surface  of  the  neck  of  the  scapula,  partly  by  absorption 
of  old  bone,  and  partly  by  deposit  of  new,  around  its  edge.  The 
exact  position  of  this  socket  varies  according  to  the  degree  of 
displacement  of  the  humerus  :  in  the  first  variety  {subcoracoid 
of  Malgaigne),  the  new  cavity  is  formed  more  or  less  at  the 
expense  of  the  anterior  portion  of  the  glenoid  fossa,  which  is 
gradually  worn  away,  so  that  in  some  cases  the  original  socket 
is  finally  almost  entirely  lost.  A  corresponding  change  takes 
place  in  the  head  of  the  humerus  :  where  it  rests  upon  the  edge 
of  the  glenoid  fossa,  absorption  occurs,  so  that  a  groove  is 
excavated,  usually  between  the  articular  head  and  the  great 
tuberosity.  With  continued  friction,  this  increases  in  size 
simultaneously  with  the  changes  in  the  scapula;  the  two  ac- 
commodate themselves  to  each  other,  and  ultimately  the  head 
of  the  latter  bone  presents  a  double  articular  surface,  separated 
by  a  vertical  ridge ;  the  posterior  portion  being  part  of  the  old 
glenoid  cavity,  the  anterior  the  newly-formed  socket.  These 
respectively  articulate  with  the  two  sides  of  a  wide  groove 
placed  vertically  on  the  head  of  the  humerus,  and  thus  a  rude 
kind  of  joint,  which  allows  of  a  certain  amount  of  motion,  is 
formed.  In  consequence  of  the  absorption  that  has  taken 
place  in  both  bones,  the  head  of  the  humerus  hs,s  by  this  time 
made  considerable  progress  towards  regaining  the  position  it 
occupied  before  the  injury,  and  therefore  the  external  signs  of 
dislocation  become  to  a  certain  extent  removed.  The  under 
surface  of  the  coracoid  process,  especially  near  its  tip,  is  almost 
always  found  smooth  and  eburnated,  having  entered  into  the 
formation  of  the  new  articulation.f  If  the  head  of  the  humerus 

*  See  a  preparation  in  the  Museum  of  St.  Bartholomew's  Hospital,  A  42. 
t  Specimens  which  have  presented  these  characters  have  geuerally  been  cited 
as  examples  of  '  partial  dislocation.' 
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is  placed  further  tinder  tlie  coracoid  process  {intracoracoid  of 
Malgaigne),  the  new  socket  upon  the  neck  of  the  scapula  is 
formed  quite  outside  the  margin  of  the  glenoid  fossa,  upon 
which  it  does  not  encroach.  It  is  then  a  simple  cup-shaped 
depression,  and  the  head  of  the  humerus  undergoes  none  of  the 
changes  above  described,  but  is  generally  worn  away  on  the 
side  of  the  greater  tuberosity  by  the  friction  against  the  anterior 
edge  of  the  glenoid  fossa,  and  hence  assumes  a  somewhat  oval 
shape.  In  these  cases  the  coracoid  process  is  not  usually  a  part 
of  the  new  articulation.  Between  the  two  extremes,  all  inter- 
mediate varieties  are  found;  the  position  of  the  new  socket, 

,  ..  Fig.  105. 


Subcoraeoid.dt^cation ;  first  variety. 
The  circfe  A  shows  the  position  of 
the  head  of  the  humerus  in  recent 
dislocations  ;  B  the  same  when  left 
long  unreduced,  the  new  socket 
encroaching  upon  the  glenoid  fossa, 
the  head  of  the  humerus  grooved 
by  the  pressure  of  the  ridge  be- 
tween the  old  and  new  socket. 
Specimens  in  this  condition  have 
generally,  but  incorrectly,  been  de- 
scribed as  '  partial  dislocation.' 
From  Mr.  Flower's  paper  on  the 
'  Changes  in  the  Shoulder-joint,' 
&c.,  Path.  Trans,  vol.  xii.  p.  183. 


Subcoracoid  dislocation  ;  second 
variety  (intracnracoid  of  Mal- 
gaine).  New  socket  on  front  of 
neck  of  scapula,  not  encroaching 
on  glenoid  fossa  ;  no  grooving 
of  the  head  of  the  humerus,  but 
the  greater  tuberosity  partially 
worn  away.  Ibid. 


quite  free  from,  or  more  or  less  encroaching  upon,  the  glenoid 
fossa,  the  head  of  the  humerus  unaltered,  flattened  on  its  outer 
side,  or  grooved,  being  circumstances  which  all  depend  upon 
the  exact  situation  in  which  the  bone  has  found  its  new  lodg- 
ment. As  in  unreduced  dislocations  of  long  standing  elsewhere, 
the  surfaces  of  the  bones  which  are  in  contact  are  generally 
divested  of  cartilage,  and  in  places  hard  and  polished. 
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As  the  history  of  the  case  is  unknown  in  most  of  the  museum 
specimens,  it  is  difficult  to  determine  the  length  of  time 
required  to  eflfeet  these  changes ;  probably  it  varies  much  under 
different  circumstances.  In  a  specimen  in  St.  Bartholomew's 
Hospital  Museum,*  in  which  the  accident  is  said  to  have 
occurred  three  months  before  death,  absorption  of  the  anterior 
edge  of  the  glenoid  fossa  has  already  commenced,  and  some 
bone  is  deposited  in  the  margin  of  the  new  socket. 

2.  Subglenoid. — As  every  intermediate  condition  naay  be  met 
with  between  this  and  the  last,  it  may  be  regarded  as  a  variety 
of  that  common  injury,  in  which  the  head  of  the  humerus, 
instead  of  being  drawn  up  against  the  coracoid  process  by  the 
action  of  the  muscles  passing  from  the  shoulder  to  the  arm,  has 
remained  at  some  distance  below  this  point. 

According  to  Malle,  the  principal  circumstance  which  prevents 
the  bone  ascending,  seems  to  be  that  the  anterior  portion  of  the 
capsular  ligament  remains  entire,  rupture  of  the  lower  part 
only  having  taken  place. t 

In  the  most  characteristic  cases,  the  head  of  the  humerus  is 
thrown  below  the  glenoid  fossa,  and  rather  forwards  and  inwards, 
resting  upon  the  inner  border  of  the  inferior  costa  of  the  scapula, 
and  may  be  felt  very  prominently  in  the  axilla.  The  symptoms 
are  much  the  same  as  in  subcoracoid  dislocation,  but  rather 
more  marked.  The  depression  beneath  the  acromion  is  greater; 
the  arm  is  separated  farther  from  the  side,  and  is  generally 
lengthened,  but  occasionally  is  unaltered  in  this  respect,  or  it  may 
be  even  shortened.  This  variation  in  length  may  be  accounted 
for,  partly  by  the  uncertain  position  of  the  head  of  the  humerus, 
which  may  be  either  close  upon  the  edge  of  the  glenoid  cavity, 
or  farther  back  in  the  subscapular  fossa,  and  partly  by  the 
diminution  of  the  distance  between  the  acromion  and  the 
external  condyle,  dependent  upon  the  projection  of  the  elbow 
from  the  side.  J  On  the  whole,  the  length  of  the  arm  is  little 
to  be  depended  on  as  a  diagnostic  mark  of  dislocation.  The 
main  distinction  between  this  and  the  last,  is  the  interval,  of 


*  C  103. 

t  '  Memoire  sur  les  Luxations  scapulo-biiinerales,'  Mem.  de  VAcad.  de  Med. 
tome  viii.  p.  595,  See  also  Goyrand,  '  Nouvelles  Etudes  sur  la  Luxation  eu  bas 
ou  sous-glenoidienne,'  Mem.  de  la  Soc.  de  Chirurgie,  tome  i.  p.  21. 

X  Well  illustrated  by  a  diagram  in  Callaway's  Esbuy  on  the  Shoulder -Joint, 
p.  109. 
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from  one  to  two  fingers'  breadth,  felt  between  the  coracoid 
process  and  the  head  of  the  humerus. 

The  most  common  cause  of  subglenoid  dislocation  is  a  fall 
upon  the  hand  or  elbow ;  it  rarely  proceeds  from  a  direct  blow 
upon  the  shoulder. 

In  the  only  two  specimens  of  unreduced  dislocations  of  this 
kind  that  I  have  been  able  to  find  in  the  anatomical  museums 
of  London,  a  new  osseous  socket  has  formed  for  the  head  of  the 
humerus  on  the  upper  part  of  the  anterior  border  of  the  inferior 
costa  of  the  scapula,  encroaching  considerably  upon  the  lower 
and  anterior  part  of  the  glenoid  fossa.  One  of  these*  has  been 
figured  by  Sir  A.  Cooper,  and  its  subsequent  reproduction  by 


Fig.  lOG. 


Subglenoid  dislocation  of  humerus.   (From  a  model  by  Mr.  Plower,  in  tl:e  Middlesex 

Hospital  Museum.) 

other  authors  has  contributed  much  to  confirm  the  error  of 
regarding  this  as  the  usual  form  of  dislocation  of  the  shoulder. 
Erom  examination  of  specimens  in  museums,  and  from  numerous 
recent  cases,  I  should  conclude  that  not  more  than  one  in  ten 

*  Now  in  the  Museum  of  St.  Thoma.s's  Hospital,  B  11.  The  other  is  in  the 
Museum  of  the  Royal  College  of  Surgeons,  No.  3,275.  There  is  a  specimen  in 
King's  College  Museum  (No.  1,342)  which  is  intermediate  between  subcoracoid 
and  subglenoid. 
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Fig.  107. 


of  all  dislocations  of  the  Immerus  can  properly  be  called 
subglenoid. 

3.  Subclavicular.—'  The  head  of  the  os  humeri  placed  below 
the  middle  of  the  clavicle,  and  on  the  sternal  side  of  the 
coracoid  process.'  As  the  last  may  be  re'garded  as  a  variety, 
of  the  ordinary  form  of  dislocation  in  which  the  head  of  the 
humerus  is  placed  unusually  low,  so  may  this  be  considered  as 
one  in  which  it  has  passed  farther  than  common  in  an  inward 
and  upward  direction.  The  cases  in  which  the  position  of  the 
bone  exactly  corresj)onds  to  the 
above  definition  of  Sir  A.  Cooper 
must  be  very  rare  indeed,  al- 


though there  are  a  sufficient 
number  on  record  to  prove  the 
possibility  of  its  occurrence.  In 
one  example  described  by  Mal- 
gaigne,  the  head  of  the  humerus 
was  thrust  between  the  deltoid 
and  the  pectoralis  major,  and 
was  only  covered  in  the  interval 
by  the  integuments.. 

We  know  little  of  the  anato- 
mical characters  of  this  injury, 
and  there  is  no  preparation  in 
any  of  the  London  museums 
which  exhibits  them.  In  one 
specimen  in  St.  Bartholomew's 
Hospital  Museum,*  the  head  of 
the  humerus  is  said  to  have  been 
'found  resting  on  the  subscapu- 
lar fossa,  and  immediately  be- 
low the  clavicle ; '  but  it  has  un- 
fortunately been  removed  from 
this  situation  in  putting  up  the 
preparation.  In  two  cases  of 
unreduced  dislocation  in  another  museum,  in  which  the  head 
of  the  bone  is  described  in  the  catalogue  as  being  '  imder  the 
clavicle,'  the  new  socket  is  distinctly  seen  to  be  immediately 
below  the  coracoid  process.  This,  I  suspect,  has  been  really 
the  case  in  most  of  the  so-called  'subclavicular'  dislocations 


Suliclavicular  dislocatinn.  (From  a 
model  by  Mr.  Flower,  in  the  Mid- 
dlesex Hospital  Museum.) 


*  Series  iii.  No.  55. 
3  G  2 
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•w-liich.  have  been  put  on  record.  In  consequence  of  the  sub- 
coracoid  not  having  been  recognised  as  a  common  variety,  any 
dislocation  that  was  not  subglenoid,  was  necessarily  supposed 
to  be  subclavicular. 

The  characteristic  symptoms,  according  to  Malgaigne,  are  as 
follows  :  the  arm  is  pressed  against  the  chest,  it  appears  in 
some  cases  to  be  lengthened,  in  others  shortened ;  the  elbow  is 
but  slightly  removed  from  the  side,  and  points  either  directly 
outwards  or  somewhat  backwards.  The  head  of  the  humerus  is 
felt  on  the  inner  side  of  the  coracoid  process,  making  usually  a 
very  apparent  projection  forwards.  Sometimes  it  is  by  no  means 
so  conspicuous,  but  lies  deeply  in  the  subclavicular  fossa.  It 
approaches  the  clavicle  in  some  cases  so  nearly  as  to  touch  it. 
In  the  axilla  the  shaft  is  felt,  but  not  the  head  of  the  bone,  even 
when  the  arm  is  raised  to  a  right  angle  with  the  body.  The 
causes  are  either  a  violent  blow  or  fall  directly  on  the  outside  of 
the  shoulder,  or  a  fall  upon  the  hand  or  elbow,  pushing  the 
humerus  directly  upwards  and  inwards. 

4.  Supracoracoid. — Malgaigne  founded  this  variety  upon  a 
single  case,  in  which  the  head  of  the  humerus  appeared  to  be 
dislocated  upwards  and  forwards,  and  rested  upon  the  coraco- 
acromial  ligament,  touching  externally  the  inner  border  of  the 
acromion,  internally  the  coracoid  process,  which  it  covered,  and 
projecting  under  and  raising  the  deltoid.* 

More  recently,  Mr.  Holmes  lias  published  an  account  of  tlie  dissection  of  a 
case  where  the  coracoid  process  being  fractured,  the  head  of  the  humerus  rested 
on  its  stump,  and  on  the  clavicle,  fairly  out  of,  above,  and  a  little  anterior  to,  the 
glenoid  fossa,  and,  having  passed  through  the  fibres  of  the  deltoid  muscle,  was 
only  covered  by  the  integument.  The  long  tendon  of  the  biceps  was  displaced 
to  the  outer  side  of  the  head  of  the  bone.  The  preparation  is  now  in  the 
Museum  of  St.  George's  Hospital.  In  the  same  paper  the  symptoms  of  au 
apparently  similar  case,  observed  by  Mr.  Prescott  Hewett,  are  described.t 

5.  Subspinous. — This  is  also  a  rare  form  of  injury,  but  one  of 
which  the  characters  are  so  well  marked,  that  it  is  not  liable 
to  be  confounded  with  any  of  the  others.  There  are  four  good 
specimens,  illustrating  its  effects  when  left  unreduced,  in  the 
anatomical  museums  of  London.  Out  of  159  cases  of  scapulo- 
humeral luxation  recorded  at  the  Middlesex  Hospital,  three  are 
assigned  to  this  variety. 

Mal<>'aie-ne  describes  two  forms  of  dislocation  backwards, 
'  subacromial'  and  '  subspinous.'    As  the  former  is  only  a  less 


*  Op.  cit.  tome  ii.  p.  530.  t  Medico- Chinirg.  Trans,  vol.  xli.  p.  447. 
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complete  variety  of  the  latter,  it  seems  unnecessary  to  retain 
the  distinction.  The  subacromial  is  undoubtedly  the  most  com- 
mon ;  but  the  name  is  objectionable,  as  it  does  not  express  any 
change  from  the  normal  situation  of  the  head  of  the  humerus. 

The  displaced  head  of  the  bone  may  rest  either  on  the 
posterior  edge  of  the  glenoid  fossa,  on  the  back  of  the  neck  of 
the  scapula,  beneath  the  posterior  angle  of  the  acromion,  or, 
more  rarely,  on  the  dorsum  of  the  scapula  below  the  spine.  On 
dissection,  the  tendon  of  the  subscapularis  is  generally  found  to 
be  detached  from  the  lesser  tuberosity. 

The  symptoms  vary  according  to  the  amount  of  displacement 
of  the  head  of  the  bone,  being  proportionately  more  marked  as 


Fig.  108. 


Subspinous  dislocation.    (From  a  modol  by  Mr.  Flower,  iu  the  Middlesex  Hospital 

Museuin.) 

this  is  farther  removed  from  the  glenoid  cavity.  There  is 
always  the  flattening  of  the  shoulder  and  prominence  of  the 
acromion,  common  to  all  luxations  of  the  humerus.  The  head 
of  the  bone,  covered  with  muscles,  forms  a  marked  protuberance 
on  the  back  of  the  scapula,  immediately  under  the  posterior 
angle  of  the  acromion ;  in  front,  between  it  and  the  coracoid 
process,  is  a  considerable  depression.  The  length  of  the  arm 
is  unaltered,  or  but  slightly  increased ;  it  is  generally  applied 
closely  to  the  side,  and  rotated  inwards,  with  the  elbow  usually 
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advanced.    The  most  frequent  causes  of  dislocation  backwards, 
are  falls  either  upon  the  shoulder,  or  upon  the  elbow  when 
advanced.    Violent  twisting  of  the  arm  inwards  has  produced  , 
it,  and  so  has,  not  unfrequently,  convulsive  musctdar  action  in 
a  fit  of  epilepsy. 

Partial  dislocations. — Sir  A.  Cooper  and  most  of  his  contem- 
poraries believed  in  the  existence  of  these  injuries,  but  many 
recent  surgical  authors  doubt  even  the  possibility  of  the  head 
of  the  humerus  being  retained  in  the  position  indicated  by  the 
term  '  partial  dislocation,'  unless  under  very  exceptional  cir- 
cumstances. Malgaigne,  rejecting  the  greater  number  of  cases 
2:)reviously  brought  forward,  as  being  examples,  either  of  coni- 
2)lete  luxation,  or  of  pathological  changes  in  the  articulation, 
has  described  several,  which  appear  to  him  conclusive  instances 
of '  incomplete  subcoracoid  dislocation.'  But  these  cases  are 
not,  in  my  opinion,  either  in  their  symptoms  or  post-mortem 
appearances,  sufficiently  distinct  from  the  ordinary  form  of  the 
injury  to  warrant  our  placing  them  in  a  separate  division.  I 
am  therefore  disposed  to  agree  with  Dr.  E.  Adams  in  denying 
'  that  the  case  of  partial  luxation  of  the  head  of  the  humerus, 
as  the  result  of  accident,  has  ever  been  satisfactorily  proved, 
either  in  the  living  or  the  dead  subject.'* 

Treatment. — The  great  majority  of  cases  of  dislocation  of  the 
humerus,  when  recent,  are  reduced  by  the  skilful  surgeon 
without  difficulty.  It  is  only  where  the  injury  is  of  such  long 
standing  that  the  parts  have  become  rigid,  and  are  beginning 
to  adapt  themselves  to  their  new  state,  or  in  some  of  the  more 
unusual  positions  of  the  bone,  that  any  mechanical  aid  need 
be  brought  into  requisition.  The  method  of  treatment  which 
is  best  adapted  for  the  ordinary  forms  of  scapulo-hunieral 
dislocation  will  be  considered  first,  and  the  special  modifications 
required  for  the  rarer  varieties  will  be  mentioned  afterwards. 

The  use  of  chloroform  has  now  superseded  all  the  agents 
formerly  employed  to  produce  a  lax  condition  of  those  muscles 
which,  by  their  spasmodic  contraction,  often  present  so  great 
an  obstacle  to  the  reduction.  Whether  it  is  administered  or  not 
in  any  individual  case,  will  depend  upon  the  condition  of  the 
patient,  and  the  estimate  placed  by  the  surgeon  upon  the  value 
and  the  danger  of  this  powerful  agent.  In  recent  dislocations, 
when  the  patient  is  of  average  size  and  muscularity,  it  is  not 

*  Art.  '  Abnomial  Conditions  of  the  Shoulder-Joint,'  Cyclop.  Anatomy  and 
Thysiolo(/ij,  vol.  iv.  p.  GOG. 
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usually  required,  at  all  events  not  until  after  an  attempt  at 
reduction  by  tte  usual  methods  has  failed,  and  some  more 
sevei'e  means  have  to  be  put  into  operation.  In  persons  of  great 
muscular  power,  and  especially  if  two  or  three  days  have  elapsed 
since  the  injury,  its  administration  will  be  advisable.  After  a 
longer  period,  no  attempt  at  reduction  should  be  made  without 
it,  not  only  on  account  of  the  saving  of  pain,  but  because  it 
renders  the  chances  of  success  far  more  favourable. 

In  very  relaxed  subjects,  especially  if  it  is  not  the  first  time 
of  the  occurrence  of  the  injury,  it  sometimes  happens  that  a 
slight  movement  of  the  limb  on  the  part  of  the  surgeon  will 
effect  the  reduction.  Either  while  lifting  the  arm  from  the  side 
or  in  pressing  upon  the  head  of  the  bone  with  the  fingers  in 
che  process  of  examination,  it  is  felt  to  go  back  into  its  place 
with  a  slight  snap.  But  in  most  cases  it  is  held  in  its  new 
position  with  such  an  amount  of  firmness  as  to  require  that 
further  measures  should  be  taken.  Nearly  all  surgeons  who 
have  approached  the  subject  scientifically  have  agreed,  both 
from  reasoning  and  experiment,  that  the  direction  which  most 
favours  reduction  of  the  humerus,  both  by  obviating  mechanical 
obstacles  and  by  relaxing  the  tension  of  the  numerous  muscles 
that  pass  to  it  from  the  scapula,  is  one  in  which  the  axis  of  the 
bone  shall  be  a  line  exactly  perpendicular  to  the  surface  of  the 
glenoid  fossa,  which  line,  if  prolonged  backwards,  is  nearly 
coincident  with  the  lower  border  of  the  spine  of  the  scapula. 
In  all  the  most  successful  methods  of  reduction  the  traction  is 
in  reality  exercised  more  or  less  in  this  line,  although,  if  the 
scapula  is  regarded  as  a  fixed  instead  of  a  movable  point,  it  may 
seem  otherwise.  But,  in  fact,  so  much  can  this  bone  turn  upon 
its  axis,  that,  whether  in  the  method  of  pulling  the  humerus 
upwards,  advocated  by  White  and  La  Mothe,  horizontally 
outwards,  recommended  by  Malgaigne,  or  downwards  with  the 
heel  in  the  axilla,  so  generally  adojjted  by  Sir  A.  Cooper  and 
most  surgeons  in  this  country,  although  the  line  of  traction 
appears  so  widely  difterent  as  regards  the  body  of  the  patient, 
yet  the  two  points  with  which  we  have  specially  to  deal,  viz. 
the  glenoid  fossa  and  head  of  the  humerus,  are  not  far  diffei-ent 
in  their  relation  to  each  other.  The  importance  of  the  mobility 
of  the  scapula  in  facilitating  the  reduction  of  dislocations, 
hitherto  much  overlooked,  has  been  particulaiiy  pointed  out  by 
Mr.  Skey.*   


*  Ojjerative  Surr/eri/j  2nd  edit.  1858,  p.  103. 
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When  we  have  a  recent  case  to  deal  with,  in  which  we  do  not 
anticipate  any  particular  difficnlty,  we  may  commence  with  the 
following,  as  the  simplest  method  of  reduction.  The  patienC, 
seated  on  a  chair,  may  be  led  to  believe  that  the  examination  is 
still  going  on,  so  that  no  extraordinary  effort  of  resistance  on 
his  part  takes  place  ;  for  if  he  is  prepared  for  what  he  believes 
must  be  a  serious  operation,  the  muscles  are  often  involuntarily 
rendered  tense.  The  surgeon,  standing  behind  or  before  the 
patient,  as  is  most  convenient,  places  his  left  hand  upon  the 
shoulder  to  steady  it,  and  with  the  other,  grasping  the  arm  a 
little  a.bove  the  elbow  (which  should  be  flexed  in  order  to  relaK 
the  biceps),  raises  it  rather  above  the  horizontal  line,  giving 
it  a  slight  rotatory  motion  inwards,  combined  with  moderate 
extension  ;  at  the  same  time,  with  the  fingers  or  thumb  of  the 
hand  which  is  placed  upon  the  shoulder,  the  head  of  the  bone 
may  be  pressed  backwards  and  upwards  into  the  glenoid  cavity. 
In  this  way,  dislocations  may  often  be  reduced  without  any 
assistance.  Without  altering  the  position  of  the  patient,  the 
surgeon  may  gain  more  power  over  the  humerus  by  placing  his 
foot  upon  the  side  of  the  chair,  and  pressing  his  knee  into  the 
axilla,  by  which  means  he  will  get  some  counter-pressure  against 
the  wall  of  the  chest,  and  firmer  leverage,  to  raise  the  upper  end 
of  the  humerus  into  its  place. 

In  the  event  of  failure  by  these  simple  methods,  another  plan 
in  which,  although  the  direction  of  the  humerus  is  not  quite  so 
advantageous,  a  very  effectual  means  of  counter-extension  is 
obtained,  and  which  also  has  the  merit  of  requiring  no  assist- 
ance, may  be  tried.  The  patient  is  placed  upon  his  back  upon 
a  couch,  and  the  surgeon,  seated  by  the  affected  side,  places 
his  heel  (the  boot  being  removed)  well  up  into  the  axilla,  press- 
ing upon  the  lower  border  of  the  scapula  ;  grasping  with  both 
hands  the  lower  part  of  the  fore-arm,  and  leaning  himself 
backwards,  he  draws  the  limb  steadily  downwards  ;  the  heel 
being  at  the  same  time  made  to  press  the  head  of  the  bone 
outwards.  Directly  it  is  felt  to  slip  back  into  the  socket,  the 
extension  should  cease,  and  the  fore-arm  be  brought  across  the 
chest. 

If  the  humerus  still  resists,  the  following  plan,  which  I  have 
never  known  to  fail  in  a  recent  dislocation,  may  be  tried.  The 
patient  is  seated  on  a  high  chair,  which  is  placed  about  two  feet 
from  the  post  of  an  open  doorway.  The  surgeon,  leaning  his 
back  against  the  door-post,  places  one  foot  upon  the  side  of  the 
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chair,  and,  with  his  knee  i^ressed  into  the  axilla,  and  both  hands 
wpon  the  shoulder,  steadies  the  patient's  body.  A  jack-towel 
is  then  fixed  by  a  clove-hitch  knot  to  the  patient's  arm,  just 
above  the  elbow ;  and  by  its  means  two  or  more  assistants, 
placed  on  the  other  side  of  the  doorway,  make  steady  extension 
horizontally  outwards.  Counter- extension  from  the  opposite 
wrist  has  been  advocated  in  America.* 

It  is  scarcely  necessary  to  say,  that  in  all  cases  the  traction 
must  be  gradual,  steady,  and  continued,  never  violent  or  sudden ; 
and  as  these  conditions  can  be  obtained  more  surely  by  means 
of  the  pulleys  than  by  the  exertions  of  a.ssistants,  in  old-standing 
cases,  where  not  only  the  resistance  of  muscular  S2:)asm  has  to  be 
overcome,  but  fibrous  adhesions  have  also  to  be  broken  down,  it 
will  be  necessary  to  resort  to  these  aids.  The  extending  power 
is  fastened  either  to  the  lower  end  of  the  humerus  or  to  the 
fore-arm  just  above  the  wrist,  and  the  shoulder  is  fixed  by 
towels  or  straps  passed  under  the  axilla,  and  made  fast  to  a 
staple  in  the  wall.  As  the  usual  arrangements  for  counter- 
extension  have  the  great  disadvantage  of  compressing  the  walls 
of  the  axilla,  and  so  making  tension  upon  the  pectoralis  major 
and  latissimus  dorsi  muscles,  which  ought  to  be  relaxed,  Mr. 
Skey  employs  a  well-padded  iron  knob,  from  which  two  strong 
branches  of  the  same  metal  extend  laterally,  each  about  four 
inches  in  length,  ending  in  a  bulb  or  ring,  the  office  of  which  is 
to  keep  the  margins  of  the  axilla  as  free  from  pressure  as 
possible,  and  to  which  the  cords  from  the  staples  are  attached ; 
the  iron  knob  is  passed  high  into  the  axilla,  and  acts  as  the  heel 
in  the  ordinary  operation.f 

In  a  case  of  twenty-five  days'  standing,  which  resisted  all 
attempts  at  reduction  by  extension,  Mr.  Cock,  at  Guy's  Hospital, 
adopted  the  following  plan :  '  an  air-pad  made  of  vulcanised 
india-rubber  was  placed  in  the  axilla,  and  the  arm  firmly  ban- 
daged to  the  side ;  the  air-pad  thus  being  made  to  exert  a  power- 
ful outward  pressure  upon  the  head  of  the  bone.  Upon  removing 
the  bandage  upon  the  third  day,  the  head  of  the  bone  was  found 
to  have  returned  to  its  natural  position.! 

Dislocations  downwards  or  backwards  may  be  reduced  upon 
much  the  same  principles  as  those  under  the  coracoid  process  ; 


*  See  F.  H.  Hamilton,  op.  cit.  p.  540. 

t  See  figure  in  Skey's  Opm-ative  Sin-gery,  2ni.  edit.  p.  lOG. 

X  Bryant,  Diseases  and  Injuries  of  Joints,  1859,  p.  227. 
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in  the  latter  case  the  traction  should  be  made  in  a  somewhat 
forward  direction.  The  true  subclaricular  dislocation  is  the 
most  difficult  to  manage,  and  has  sometimes  resisted  every 
attempt  at  reduction,  even  in  the  hands  of  the  most  experienced 
surgeons.  To  disengage  the  head  of  the  humerus  from  the 
coracoid  process,  it  will  have  to  he  drawn  downwards  and 
forwards. 

When  reduction  has  been  accomplished,  the  joint  should  be 
kept  at  rest  for  two  or  three  weeks,  the  arm  being  placed  in  a 
sling  with  the  elbow  lightly  bound  to  the  side,  and  all  violent 
exercise  prohibited  for  several  months,  as  a  comparatively  slight 
cause  may  produce  a  second  dislocation.  Hamilton,  who  has 
given  us  many  valuable  observations  upon  the  results  of  dis- 
locations, makes  the  remark,  that  '  the  head  of  the  humerus 
sometimes  remains  for  a  long  time  after  the  reduction  has  been 
effected,  slightly  advanced  in  its  socket,  so  as  to  lead  to  a 
suspicion  that  it  is  not  properly  reduced; '  and  states  that  the 
probable  explanation  of  this  circumstance  is,  that  '  the  long- 
head of  the  biceps  has  been  broken  or  displaced.'  *  I  think  that 
it  should  be  attributed  rather  to  injury  of  the  posterior  scapular 
muscles,  which,  as  before  mentioned,  suffer  more  frequently 
than  the  tendon  of  the  biceps. 

In  cases  that  have  been  neglected  it  often  becomes  a  question 
whether  we  are  justified  in  attempting  a  reduction,  or  whether 
the  head  of  the  bone  should  be  left  with  the  new  connections 
it  has  formed,  undisturbed.  On  this  point  the  surgeon  must 
exercise  his  judgment  in  each  particular  case  ;  but,  as  a  general 
rule,  the  limit  laid  down  by  Sir  A.  Cooper,  of  twelve  weeks,  may 
be  taken  as  a  guide.  Many  surgeons  have,  indeed,  ventured 
much  farther,  and  cases  are  reported  of  successful  reductions 
after  twelve,  and  even  eighteen,  months ;  but  it  must  not  be 
forgotten  that  we  know  less  than  we  should  do  of  the  serious 
accidents  which  have  often  attended  such  attempts,  one  of  the 
most  frequent  of  which  is  laceration  of  the  axillary  artery. 
Already  a  considerable  list  of  fatal  cases  from  this  cause  might 
be  collected. t 

A  case  of  this  kind  was  published  by  Mr.  Callendei-,  in  the  2nd  volume  of 
St.  Bartholomcxv' s  Hospital  Heports,  18G0,  p.  90.  A  gardener  fell  from  a  roof 
to  the  ground,  and  dislocated  his  left  humerus.    The  dislocation  was  reduced, 


*  Op.  cit.  p.  569. 


t  See  Hamilton,  op.  cit.  p.  5u4. 
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but  was  afterwards  reproduced  by  an  incautious  movement  of  tlie  arm.  At  the 
end  of  the  sixth  week  he  was  sent  into  the  hospital,  where  the  head  of  the  humerus 
was  plainly  felt  in  the  axilla,  drawn  up  towards  the  coracoid  process.  It  was 
reduced,  under  chloroform,  with  the  exercise  of  very  slight  force,  by  circum- 
ducting the  arm.  Directly  afterwards  a  swelling  rapidly  rising  and  projecting 
the  pectoral  muscle  was  noticed,  and  as  it  did  not  pulsate  and  the  radial  pulse 
beat  naturally,  it  was  thought  that  the  swelling  might  be  due  to  the  rupture  of 
a  vein  or  of  a  muscular  artery.  As  the  swelling  continued  to  increase  and  the 
limb  was  greatly  ecchymosed,  it  was  laid  freely  open,  and  after  turning  out  a 
large  quantity  of  clot,  a  stream  of  arterial  blood  was  seen  to  issue  from  a  small 
round  hole  in  the  upper  wall  of  the  axillary  artery.  This  vessel  was  tied  above 
and  below  the  orifice.  Gangrene  of  the  limb  ensued,  and  the  man  died  with 
symptoms  of  pulmonary  embolism. 

Compound  dislocation  at  tlie  shoulder-joint  is  extremely  rare, 
although  cases  have  been  met  with  in  which  the  head  of  the 
humerus  has  been  driven  through  the  skin.  It  still  remains  to 
be  determined  by  experience,  whether  under  such  circumstances 
reduction,  or  resection  of  the  head  of  the  bone,  is  the  safer 
method  of  treatment.  The  latter  practice  is  most  likely  to  be 
followed  by  success,  if  we  may  draw  inferences  from  the  results 
that  have  been  obtained  by  its  adoption  in  similar  injuries  to 
other  articulations. 

When  fracture  of  the  shaft  accompanies  dislocation  of  the 
head  of  the  humerus,  the  bone  should  be  firmly  put  up  in  straight 
splints,  and  chloroform  being  administered,  reduction  should  be 
attempted  by  the  usual  methods.  Dislocations  combined  with 
fractures  of  the  neck  are  often  impossible  to  reduce,  and,  as 
several  preparations  in  our  museums  show,  they  then  terminate 
either  in  union  in  the  new  position,  or  in  the  formation  of  a 
false  joint  between  the  fractured  ends — in  either  case  accom- 
panied by  shortening  of  the  limb.  Since  the  introduction  of 
chloroform,  however,  more  favourable  results  have  been  ob- 
tained in  these  cases ;  for  when  the  muscles  are  thoroughly 
relaxed,  and  gentle  extension  is  made  on  the  shaft,  the  head  of 
the  bone  can  often  be  manipulated  back  into  its  socket.  Then 
it  must  be, fixed  by  a  pad  in  the  axilla  and  a  gutta-percha  splint 
over  the  shoulder,  before  the  recovery  of  the  patient  from  the 
ansesthetic  allows  the  muscles  to  resume  their  spasmodic  con- 
tractions. 

Among  the  rarer  complications  of  dislocated  humerus  may 
be  mentioned  rupture  of  the  axillary  artery,  of  which  a  case  is 
related  by  Dr.  R.  Adams.  It  was  recognised  by  the  diffused 
aneurismal  swelling  in  the  axilla,  and  absence  of  pulse  at  the 
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wrist.  After  the  dislocation  was  reduced,  the  subclavian  artery 
was  tied,  and  the  patient  recovered.* 

Occasionally  both  humeri  are  dislocated  at  the  same  time. 
A  man  was  brought  recently  to  the  Middlesex  Hospital,  to  whom 
this  had  occurred  in  falling  into  a  cellar,  with  both  arms 
stretched  out  before  him. 

Dislocations  of  the  Ulna  and  Radius  at  the  Elbow-joint. 

Though  dislocation  of  the  humerus  rarely  occurs  before  the 
age  of  twenty,  the  bones  of  the  fore-arm  are  especially  liable  to 
this  accident  in  childhood  and  3'outh.  More  than  one-half  of 
the  cases  of  dislocation  at  the  elbow,  in  the  statistical  table  at 
p.  764,  occurred  in  boys  between  the  age  of  five  and  fifteen. 
Of  thirty-three  cases  observed  by  Dr.  P.  H.  Hamilton,  nineteen 
Avere  in  children  under  fourteen  years  of  age. 

Malgaigne  concludes,  from  experiments  upon  the  dead  subject, 
and  from  careful  examination  and  interrogation  of  patients  who 
have  met  with  this  accident,  that  the  most  frequent  cause  of 
nearly  every  form  of  luxation  at  the  elbow-joint,  is  a  twist 
given  to  the  ulna,  which  brings  the  coronoid  process  successively 
inwards,  downwards,  and  backwards,  and  which  maj'  be  pro- 
duced by  a  fall  upon  either  the  internal  border  of  the  fore-arm, 
or  the  inner  side  of  the  olecranon.  Other  authors  state  that 
this  injury  is  more  frequently  occasioned  by  a  fall  in  which  the 
palm  of  the  hand  comes  into  violent  contact  with  the  ground, 
so  that  the  fore-arm  is  driven  directly  back  under  the  lower  end 
of  the  humerus. 

The  bones  may  be  displaced  backwards,  forwards,  or  to  either 
side ;  besides  these,  there  may  be  intermediate  forms,  as  back- 
wards and  outwards,  backwards  and  inwards.  Each  form  may 
be  incomplete,  or  complete ;  and  as  exceedingly  rare  varieties 
may  be  mentioned,  dislocation  of  the  ulna  alone  backwards,  the 
radius  remaining  in  its  normal  situation,  and  a  dislocation  of 
both  ulna  and  radius,  in  which  the  former  is  displaced  back- 
wards and  the  latter  forwards,  with  reference  to  the  lower  end 
of  the  humerus.  There  may  also  be  the  complication  of  frac- 
ture of  the  olecranon  or  coronoid  process  of  the  ulna,  of  either 
of  the  condyles  of  the  humerus,  or  of  the  head  of  the  radius,  or 
the  dislocation  may  be  compound.    Much  swelling  of  the  arm 


*  Cyclop.  Annt.  and  Pliys.  art.  ' Shoulder,  Abnormal  Conditions  of,'  p.  C16. 
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often  follows  these  accidents,  frequently  masking  their  special 
characters,  and  rendering  it  difficult  to  establish  an  accurate 
diagnosis. 

The  only  one  of  the  above-named  varieties  which  is  at  all 
common,  is  dislocation  of  both  hones  of  the  fore-arm  hachwards. 
When  this  is  complete,  the  coronoid  process  (if  not  fractured) 
is  lodged  in  the  olecranon  fossa  of  the  humerus.  According  to 
Malgaigne,  this  condition  is  not  so  common  as  the  incomplete 
form,  in  which  the  process  rests  upon  the  trochlea  of  the 
humerus.  The  radius  almost  always  maintains  its  relative 
position  to  the  ulna,  being  held  by  the  orbicular  ligament.  The 
anterior  and  two  lateral  ligaments  of  the  elbow-joint  are  gene- 
rally torn. 

The  following  symptoms  accompany  dislocation  backwards, 
when  in  its  most  complete  and  characteristic  form.  The  whole 
arm  appears  shortened.  The  fore-arm  is  slightly  flexed  and  pro- 
nated ;  it  can  be  moved  from  side  to  side  upon  the  humerus  if 
that  bone  be  fixed.  The  elbow  exhibits  a  marked  deformity, 
being  increased  in  its  antero-posterior  diameter.  The  olecranon 
is  carried  backwards  and  upwards,  so  that  its  point  is  above 
the  condj'les  of  the  humerus  ;  the  tendon  of  the  triceps  attached 
to  it  is  rendered  very  prominent.  On  the  external  side  the 
head  of  the  radius,  carried  entirely  behind  the  humerus,  can  be 
recognised  rolling  upon  the  ulna  when  the  hand  is  rotated. 
Anteriorly  the  lower  end  of  the  humerus  forms  a  prominence, 
over  which  the  tendons  of  the  biceps  and  of  the  brachialis 
anticus  muscle  are  stretched. 

The  various  lateral  displacements  may  readily  be  recognised 
by  the  deformity  of  the  elbow  occasioned  by  the  new  relations 
of  the  bones  to  each  other.  Dislocation  outwards  is  much  more 
frequent  than  in  the  opposite  direction. 

The  luxation /orttfarcZs  is  extremely  rare,  and  yet  it  has  been 
met  with,  both  in  the  incomplete  and  complete  form ;  in  the 
former  the  summit  of  the  olecranon  rests  against  the  inferior 
part  of  the  trochlea  of  the  humerus,  and  the  radius  is  below  and 
somewhat  separated  from  the  extex'nal  condyle  ;  the  jjrcmiuence 
of  the  olecranon  posteriorly  has  disapi>eared,  and  on  each  side 
the  condyles  of  the  humerus  are  unusually  prominent,  with  a 
depression  below  them ;  the  arm  is  elongated.  In  the  com- 
plete dislocation  all  the  above  characters  are  present  in  a  more 
marked  degree. 

Treatment. — The  reduction  of  dislocations  at  the  elbow-joint 
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is  not  generally  attended  with  mncli  difficulty,  and,  with  slight 
modifications,  which  will  readily  suggest  themselves  to  the 
surgeon  upon  consideration  of  the  anatomy  of  the  joint,  is  con- 
ducted on  the  same  principle  for  all  the  varieties.  The  method 
recommended  by  Sir  A.  Cooper,  and  which  is  generally  adopted, 
is  as  follows :  the  patient  sits  upon  a  chair,  and  the  surgeon, 
resting  his  foot  upon  the  edge  of  the  seat,  places  his  knee  upon 
the  inner  side  of  the  elbow-joint,  while  he  grasps  the  wvist  with 
his  hands  ;  he  then  bends  the  elbow  slowly,  but  forcibl}^,  at  the 
same  time  pressing  with  his  knee  upon  the  upper  part  of  the  ulna 
and  radius,  so  as  to  disengage  their  articular  surfaces  from  the 
lower  end  of  the  humerus.  This  method  has  the  advantage 
of  not  requiring  an  assistant ;  but  where  help  can  be  procured, 
extension  of  the  fore-arm  directly  downwards,  as  advocated  by 
Mr.  Skey,  is  to  be  preferred :  one  person  holds  the  upper  arm, 
while  one  or  more  pull  steadily  at  the  wrist,  and  as  soon  as  the 
coronoid  process  is  brought  below  the  level  of  the  trochlea  of 
the  humerus,  the  action  of  the  muscles  bearing  upon  it,  causes 
it  to  slip  up  into  its  natural  place.  The  after-treatment  consists 
in  keeping  the  arm  in  the  bent  position  in  a  sling  for  two  or 
three  weeks,  adopting  the  usual  methods  for  preventing  too 
great  inflammatory  action,  and  cautiously  commencing  passive 
motion  in  ten  or  fourteen  days.  If  as  much  as  a  month  or  six 
weeks  have  been  allowed  to  elapse  before  reduction,  great  dif- 
ficulties will  be  met  with.  There  are,  however,  cases  on  record 
in  which  it  has  been  successfully  performed  after  five  or  six 
months.  On  the  other  hand,  frequent  failures,  severe  acci- 
dents, and  even  death  have  been  the  consequences  of  such 
attempts. 

In  compound  dislocations  at  the  elbow-joint,  if  there  be  ex- 
tensive laceration  of  the  soft  parts,  with  lesion  of  the  great 
vessels  and  nerves  of  the  limb,  amputation  may  be  required. 
In  most  cases,  however,  it  will  be  only  necessary  to  enlarge  the 
wound,  to  remove  the  articular  ends  of  the  bones,  and  trust  to 
the  formation  of  a  fibrous  joint.  Although  these  are  the  rules 
for  the  treatment  of  such  injuries  generally  laid  down  in  modern 
surgical  works,  there  are  certainly  cases  in  which  neither  of  the 
above  proceedings  are  necessary.  If  the  patient  is  of  healthy 
constitution,  and  the  external  wound  not  large,  nor  accompanied 
by  any  great  amount  of  contusion,  reduction  may  be  effected,  the 
wound  closed,  and  cold  water  or  other  antiphlogistics  assidu- 
ously applied. 
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In  a  case  thus  treated  under  my  care,  thepatient  (a  labouring- man,  aged  thirty- 
four)  had  fallen  from  a  height  of  twenty  feet  upon  a  boarded  floor.  The  bones  of 
the  left  fore-arm  were  dislocated  backwards  and  outwards,  and  there  was  a 
wound  between  the  olecranon  and  the  internal  condyle  sufhciently  large  to 
admit  the  finger  into  the  joint,  and  through  which  a  considerable  portion  of 
the  cartilaginous  surface  of  the  trochlea  of  the  humerus  could  be  distinctly 
seen.  But  little  inflammatory  action  took  place  ;  the  wound  healed  rapidly ;  in 
a  fortnight  passive  motion  of  the  elbow  was  commenced,  and  in  less  than  two 
months  the  use  of  the  joint  was  perfectly  restored.* 

For  further  observations  upon  the  treatment  of  injuries  of  the 
elbow-joint  complicated  with  wound,  see  p.  761. 

Dislocations  of  the  Head  of  the  Radius. 

The  head  of  the  radius  is  sometimes  displaced  from  its  con- 
nections with  the  lesser  sigmoid  notch  of  the  ulna,  and  the  capi- 
tellum  of  the  humerus.  This  injury  usually  occurs  at  an  early 
age,  and  has  been  observed  even  in  very  young  infants.  The 
causes  are,  either  a  fall  in  which  the  palm  of  the  hand,  coming  in 
violent  contact  with  the  ground,  communicates  the  shock  to  the 
radius  in  such  a  manner  as  to  cause  the  upper  end  to  start  from 
its  attachments,  or  a  fall  upon  the  elbow  itself,  or  a  violent  pull 
on  the  radius,  as  when  young  children  are  suddenly  lifted  oS 
the  ground  by  the  hand. 

The  head  of  the  radius  may  be  displaced  in  either  of  three 
directions — forwards,  backwards,  and  outwards  ;  the  first  by  far 
the  most  common,  the  last  extremely  rare.  In  any  of  these  the 
displacement  may  be  complete  or  incomplete ;  in  the  former 
condition,  the  orbicular  ligament  appears  always  to  be  rup- 
tured ;  in  the  latter,  it  may  be  only  stretched. 

In  the  dislocations  forwards,  the  head  of  the  radius  lies  on 
the  front  of  the  external  condyle  of  the  humerus.  The  following 
are  the  most  characteristic  symptoms.  The  fore-ai-m  is  fixed  in  a 
slightly  flexed  state,  either  prone  or  midway  between  supination 
and  pronation.  Bending  of  the  elbow  is  prevented  by  the  head 
of  the  radius  coming  in  contact  with  the  front  of  the  humerus, 
and  complete  extension  causes  pain.  The  head  can  be  defined 
in  its  new  position,  and  when  the  hand  is  rotated,  it  wiU  be  felt 
to  move.  The  whole  fore-arm  has  a  peculiar  and  characteristic 
twist,  occasioned  by  the  altered  situation  of  the  upper  end  of 
the  radius 

Dislocations  backwards,  or  outwards,  are  distinguished  by 


*  See  Lancet,  1860,  vol.  ii.  p.  3G0. 
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the  head  of  the  bone  behig  felt  subcutaneously  in  these  positions. 
They  are  often  accompanied  by  fracture  of  the  external  condyle. 

Treatment. — Whatever  be  the  nature  of  the  displacement, 
direct  extension  from  the  hand  will  be  found  the  most  efficient 
means  of  reduction,  combined,  if  necessary,  with  pressure  by  the 
fingers  upon  the  projecting  head  of  the  bone  in  the  required 
direction.  The  arm  should  then  be  put  up  in  a  gutta-percha 
splint.  If,  in  consequence  of  the  rupture  of  the  annular  liga- 
ment, there  is  difficulty  in  maintaining  the  head  of  the  radius  in 
its  place,  a  firm  pad  must  be  fixed  upon  it.  After  dislocation 
forwards,  caution  must  be  used  in  straightening  the  arm  for  ■ 
the  first  time  ;  for  if  the  ligaments  are  not  perfectly  united, 
the  action  of  the  biceps  upon  the  radius  may  rejoroduce  the 
displacement. 

Dislocation  of  the  Lower  End  of  the  Radius  from  the  TJlna. 

Sir  A.  Cooper,  Malgaigne,  and  Hamilton,  describe  this  injury 
as  a  dislocation  of  the  lower  end  of  the  ulna  from  the  radius; 
but,  following  the  analogy  of  the  nomenclature  commonly  re- 
ceived in  other  cases,  it  is  preferable  to  call  it,  with  Desault 
and  Skey,  a  dislocation  of  the  radius.  The  ulna  is  the  fixed 
bone,  the  radius  moves  upon  it ;  and  it  is  by  an  abnormal  increase 
of  the  natural  motion  of  this  bone  that  the  displacement  is 
produced.  It  may  be  caused  by  any  injury  which  produces 
excessive  pronation  or  supination  of  the  hand ;  in  the  former 
case,  the  radius  is  dislocated  forwards,  the  hand  accompanies  it, 
and  the  lower  end  of  the  ulna  projects  prominently  backwards 
beneath  the  integument :  this  is  rather  the  more  common  of 
the  two ;  in  the  other  the  position  of  the  bones  is  reversed. 
This  luxation  is  not  unfrequently  accompanied  by  fracture  of 
the  radius,  and  cases  are  recorded  in  which  the  styloid  process 
of  the  ulna  has  been  thrust  completely  through  the  skin. 

In  whichever  direction  the  dislocation  has  taken  place,  it  is 
to  be  reduced  by  extending  the  hand,  and  pressing  the  radius 
and  ulna  into  their  natvu'al  relations  to  each  other.  They  must 
then  be  retained  by  a  compress,  and  straight  splints  should  be 
applied  for  a  time  to  the  dorsal  and  palmar  surfaces  of  the  wrist. 

Dislocations  of  the  Wrist. 

Dislocation  of  the  hand  from  the  lower  end  of  the  radius  and 
ulna,  though  described  by  all  surgical  authors,  from  the  time  of 
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Hippocrates  till  the  commencement  of  the  present  century,  as 
of  frequent  occurrence,  is  now  known  to  be  an  extremely  rare 
injury.  Fractures  of  the  inferior  extremities  of  the  hones  of 
the  fore-arm  were  generally  mistaken  for  it,  an  error  which  was 
pointed  out  first  by  Pouteau,  but  more  fully  by  Dupuytren. 
When  it  does  occur,  it  is  usually  compound,  or  is  associated 
with  fracture  of  some  portion  of  the  lower  end  of  the  radius  or 
ulna.    A  fall  upon  the  hand  is  the  common  cause  of  this  injury. 

The  displacement  may  be  in  either  of  two  directions,  back- 
wards or  forwards.  In  the  dislocation  backwards,  the  whole 
hand  is  placed  on  a  plane  posterior  to  the  fore-arm  ;  the  upper 
end  of  the  carpus  forms  a  prominence  on  the  dorsum  of  the 
wrist,  and  the  lower  end  of  the  radius  and  ulna  project  on  the 
palmar  surface.  The  chief  diagnostic  mark  between  this  injury 
and  fracture  of  the  lower  ends  of  both  bones  of  the  fore-arm 
is  derived  from  carefully  noting  the  position  of  the  styloid 
process  of  the  radius  and  ulna,  which  in  the  one  case  will  re- 
main with  the  fore-arm,  and  in  the  other  be  carried  backwards 
with  the  hand.  Measurement  also  along  the  back  of  the  hand, 
from  the  upper  part  of  the  carpal  projection  to  the  end  of  the 
middle  metacarpal  bone,  in  dislocation  will  give  only  the  length 
of  the  carpus  and  metacarpus  of  the  opposite  side,  while  in  frac- 
ture there  will  be  at  least  an  additional  half-inch  belonging  to 
the  separated  fragments  of  the  bones  of  the  fore-arm  Now 
that  the  pathology  and  symptoms  of  fracture  of  the  lower  end 
of  the  radius  alone  are  so  well  understood,  there  will  be  no  pro- 
bability of  its  ever  being  confounded  with  a  luxation  of  the 
carpus.    (See  pp.  795  et  sqq.) 

In  dislocation  forwards  the  hand  is  displaced  to  the  palmar 
side,  and  the  inferior  extremities  of  the  radius  and  ulna  form  a 
well-marked  projection  upon  the  dorsum.  This  accident  is  one 
of  excessively  rare  occurrence,  although  in  the  malformations 
known  as  '  congenital  dislocations '  of  the  wrist,  the  displace- 
ment is  far  more  frequently  in  this  direction  than  in  the  other. 

Treatment. — Seduction  is  effected  by  simple  extension,  aided 
by  pressure  upon  the  carpus  in  the  required  direction.  The 
hand  should  then  be  suspended  in  a  sling  until  the  ruptured 
ligaments  have  reunited ;  splints  may  be  used  if  there  is  any 
difftculty  in  retaining  the  bones  in  good  position. 
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Dislocations  of  the  Bones  of  the  Carpus. 

The  head  of  the  os  magnum  occasionally  suffers  a  partial 
luxation  from  the  cavity  formed  for  it  by  the  scaphoid  and  semi- 
lunar bones.  This  is  caused  by  violent  flexion  of  the  wrist,  as 
in  a  fall  upon  the  back  of  the  hand.  The  unnatural  projection 
on  the  dorsum  of  the  carpus  is  easily  recognised,  and  the  bone 
may  be  pressed  back  into  place,  though  it  is  retained  v?ith 
difficulty.  A  firm  compress  must  be  worn  over  it  for  some 
time. 

Similar  dislocations  of  some  of  the  other  carpal  bones  have  been  met  with. 
Eiichsen  records  cases  of  this  injury  to  the  semilunar  and  to  the  pisiform  bone. 
The  latter  '  was  displaced  by  an  effort  to  lift  a  heavy  weight,  and  drawn  up  the 
arm  to  a  distance  of  nearly  an  inch  by  the  flexor  carpi  ulnaris.'* 

In  the  Museum  of  St.  George's  Hospital  is  a  curioiis  specimen  of  compound 
dislocation  of  the  semilunar  bones  of  both  sides,  occasioned  by  a  fall  upon  the 
hands  from  a  great  height.  The  bones  were  completely  forced  from  their  situ- 
ation, through  a  wound  on  the  anterior  surface  of  the  wrist,  one  of  them  merely 
hanging  by  a  small  shred  of  ligament. 

A  case  is  reported  by  Maisonneuve  of  simple  dislocation  backwards  of  the 
second  row  of  carpal  bones  from  the  first,  caused  by  a  fall  from  a  height  of  forty 
feet.    The  nature  of  the  injury  was  verified  by  dissection. t 

Dislocations  of  the  Thumb. 

Dislocations  of  the  bones  which  compose  this  member  are  by 
no  means  unfrequent,  as  it  is  much  exposed  to  injury  in  falls 
upon  the  hand.  They  may  take  place  at  either  of  its  three 
articulations,  and  be  either  backwards  or  forwards,  the  former 
being  by  far  the  most  common. 

1.  Dislocation  of  the  first  hone  of  the  thumb  {metacarpal)  from 
the  OS  trapezium. — This  is  less  common  than  that  of  either  of 
the  other  bones  ;  it  has  been  met  with  in  both  directions,  and 
has  generally  been  reduced  without  much  difficulty  by  simple 
extension,  though  splints  are  sometimes  required  to  maintain 
the  bone  in  position.  It  may  be  mentioned  here  that  a  very 
few  cases  are  on  record  of  a  partial  luxation  backwards  of  the 
jTOximal  ends  of  some  of  the  other  metacarpal  bones.  F.  H. 
Hamilton  met  with  two ;  both  produced  in  striking  a  blow  with 
the  clenched  fist,  and  in  each  of  which  the  bones  corresponding 
to  the  index  and  middle  fingers  were  affected.  J 


•  Op.  cit.  p.  2«1. 


t  Mem.  de  la  Soc.  de  Chirury.  tome  it. 
t  Op.  cit.  p.  607. 
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2.  Dislocation  of  the  first  phalanx  from  the  metacarpal  bone. — 
This  injury  is  of  more  frequent  occurrence ;  it  is  usually  in  the 
backward  direction,  i.e.  the  proximal  end  of  the  first  phalanx 
lies  on  the  dorsal  surface  of  the  distal  end  of  the  metacarpal 
bone.  The  deformity  of  the  articulation  is  so  well  marked,  that 
the  diagnosis  is  unattended  with  difficulty.  The  cause  is 
generally  either  a  fall  or  blow  upon  the  end  or  the  palmar 
surface  of  the  thximb. 

Treatment. — In  many  cases  reduction  is  effected  without  any 
great  difficulty,  either  by  seizing  the  phalanx  with  the  thumb 
and  finger  and  making  extension,  or  by  forcibly  bending  it 
backwards  and  pressing  upon  the  displaced  extremity  with  the 
thumbs,  while  the  flexor  brevis  pollicis  is  relaxed  by  flexing  the 
metacarpal  bone  as  much  as  possible  into  the  palm.  If  these 
methods  do  not  suffice,  greater  extending  power  may  be  gained 
by  fixing  a  piece  of  tape  or  strong  twine  round  the  phalanx, 
by  a  clove-hitch  knot,  a  wetted  bandage  or  strip  of  adhesive 
plaster  having  been  previously  applied  to  protect  the  skin. 

After  a  fair  trial  of  all  the  above  measures,  reduction  has  still 
been  unaccomplished  in  so  many  cases,  that  both  the  cause  of 
the  difficulty  and  the  means  by  which  it  ought  to  be  overcome 
have  become  a  standard  subject  for  research  and  speculation 
among  surgeons  of  all  countries.  It  will  suffice  here  to  say 
that,  although  much  difference  of  opinion  has  certainly  existed 
upon  this  point,  the  majority  of  writers  have  agreed  that  the 
flexor  brevis  pollicis  muscle  is  in  some  way  the  chief  obstacle  to 
reduction.  Dissection  of  dislocations  artificially  produced  on 
the  dead  subject,  shows  that  when  the  phalanx  is  completely 
carried  on  to  the  dorsal  surface  of  the  metacarpal  bone,  the  two 
attachments  of  the  flexor  brevis,  with  their  contained  sesamoid 
bones,  slip  over  its  wide  head,  and  tightly  embrace  its  neck. 
It  is  evident  that  the  bone  can  only  be  disengaged  from  this 
situation  with  difficulty.  The  only  successful  way  hitherto 
devised  to  overcome  this,  is  the  subcutaneous  section  of  one, 
or  even  both  of  the  tendons  of  the  muscle.  The  cause  of  occa- 
sional failure  of  even  this  somewhat  severe  proceeding  is,  I 
believe,  the  difficulty  of  effecting  a  complete  division  of  aE  the 
opposing  fibres.  I  have  found,  in  the  dead  subject,  that  a 
division  of  the  fascia  which  connects  together  the  two  sesamoid 
bones,  by  allowing  the  tendons  to  separate  from  each  other, 
quite  up  to  their  insertion,  materially  facilitates  reduction, 
without  resorting  to  the  section  of  the  muscle  itself ;  but  I  have 

3  H  2 
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not  yet  had  an  opportunity  of  trying  this  on  the  living.  Dr. 
Humphry,  also  on  anatomical  grounds,  recommends  an  endea- 
vour to  draw  the  sesamoid  bones  forwards,  by  means  of  blunt 
hooks  inserted  through  an  incision  in  the  skin.* 

In  dislocation  of  the  first  phalanx  forwards,  redaction  has 
always  been  easily  accomplished,  generally  by  forcibly  flexing 
the  thumb  towards  the  palm. 

•3.  Dislocation  of  the  ungual  phalanx. — In  this  case  the  prin- 
cipal obstacle  to  reduction  is  the  difficulty  of  getting  a  firm  hold 
of  the  small  displaced  bone.  Pressing  its  projecting  proximal 
extremity  forwards  with  the  two  thumbs  will  often  reduce  it,  or 
the  tape  may  be  applied  immediately  above  it,  and  then  exten- 
sion made,  or  it  may  sometimes  be  returned  to  its  place  by 
forcible  flexion.  Hamilton  recommends  '  forced  dorsal  flexion 
in  the  case  of  the  backward  luxation,  and  forced  palmar 
flexion  in  the  case  of  the  forward  dislocation.' 

Dislocations  of  the  phalanges  of  the  fingers  occur  less  frequently 
than  those  of  the  thumb.  They  are  usually  in  the  backward 
direction,  owing  to  the  mode  in  which  the  force  is  applied  in 
falling  on  the  end  of  one  of  the  fingers,  the  most  common  cause 
of  these  accidents.  The  nature  of  the  injury  is  readily 
recognised,  and  the  reduction  effected  by  simple  extension 
applied  in  the  manner  recommended  for  dislocation  of  the 
phalanges  of  the  thumb. 

W.  H.  FLOWER,  1860. 
J.  W.  HULKE,  1869. 


•  On  the  Ifmnan  SJceleton,  1858,  p.  435. 
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rpHE  seriousness  of  a  lesion  will  depend  partly  on  its  nature, 
X  partly  on  its  extent,  and  partly  on  its  locality  :  in  the  latter 
respect,  injuries  of  the  extremities  must  rank  in  importance 
after  those  of  the  head  and  trunk,  and  lesions  of  the  upper  ex- 
tremity after  those  of  the  lower. 

The  circumstances  which  render  an  injury  of  the  lower  ex- 
tremity more  serious  than  a.  similar  one  in  the  upper,  are  the 
greater  size  of  the  limb,  and  its  greater  distance  from  the  centre 
of  the  circulation ;  so  that  although  the  mischief  to  be  repaired 
is  greater,  the  power  to  repair  it  is  less :  this  is  strikingly 
illustrated  in  lacerated  and  contused  wounds  of  the  foot,  and 
in  compound  fractures  of  the  leg,  which  are  more  prone  to 
terminate  in  mortification  than  similar  injuries  of  the  hand  or 
fore-arm.  The  suspension  of  the  locomotive  functions  entailed 
by  injuries  to  this  part  of  the  body,  must  also  exert  some 
influence  on  the  circulation,  and  a  retardative  effect  on  the  cure ; 
while  the  comfort  and  occupations  of  a  patient  are  more  seri- 
ously interfered  with  than  they  would  be  by  a  corresponding 
accident  to  the  upper  extremity. 

Contusions. 

These  may  be  considered  as  they  affect  the  soft  parts  only ; 
as  they  affect  the  bones ;  or  as  they  affect  both  soft  and  hard 
tissues. 

Contusions  of  the  soft  parts. — If  the  skin  and  subcutaneous 
tissues  are  alone  bruised,  the  symptoms  and  treatment  will  be 
the  same  as  in  similar  injuries  to  these  tissues  elsewhere ;  but 
when  the  contusion  affects  the  deeper  textures,  as  the  muscles, 
symptoms  may  arise  resembling  those  of  accidents  of  a  totally 
different  nature.  This  happens  especially  when  the  muscles 
which  surround  the  large  joints  of  the  shoulder  or  hip  arc 
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injured,  which  are  liable  to  be  confotmded  with  fracture  or 
dislocation  in  the  neighbourhood  of  those  joints. 

There  can  be  little  doubt  that  contusions  about  the  hip  have  not  only  been 
mistaken  for  fracture  of  the  cervix  femoris,  but  have  been  paraded  as  examples 
of  bony  union  having  taken  place  without  shortening  of  the  limb.  A  case 
recorded  in  the  Gazette  des  Hopitmix,  tome  ix.,  is  probably  one  of  these. 
The  patient  was  a  female,  sixty-four  years  of  age,  who  was  supposed  to  have 
an  intracapsular  fracture  of  the  neck  of  the  femur,  and  was  treated  for  that 
injury ;  but  was  dischai'ged  at  the  end  of  a  month  perfectly  cured,  and  without 
lameness.  A  somewhat  similar  case  came  under  my  notice  about  two  years 
ago,  in  which  a  like  mistake  had  evidently  been  made.  The  patient  was  a 
young  man,  twenty-four  years  of  age,  who  was  stated  to  have  had  impacted 
fracture  of  the  neck  of  the  femur ;  the  symptoms  immediately  after  the  acci- 
dent were,  it  was  said,  aversion,  and  shortening  of  the  limb.  He  was  confined 
to  bed  for  a  month,  and  a  Liston's  splint  kept  on  ;  at  the  end  of  this  time  both 
thighs  were  of  equal  length,  and  perfectly  symmetrical,  voluntary  movements 
of  the  limb  were  perfect,  and  executed  with  great  force  and  vigour. 

The  treatment  of  these  muscular  contusions  consists  in  abso- 
lute rest  of  the  part  in  the  first  instance,  and  friction  of  the 
surface  subsequently ;  nevertheless,  as  cases  of  impacted  fracture 
of  the  cervix  femoris  have  been  mistaken  for  mere  contusion, 
every  case  of  doubt  should  be  treated  as  a  fracture. 

Contusions  of  hone  are  far  more  serious  than  bruises  of  the 
soft  parts,  owing-  to  the  possibility  of  inflammation  being  setup, 
with  all  its  consequences — suppuration,  caries,  necrosis.  A  blow 
on  the  shin  may  be  followed  by  necrosis  of  the  part  struck,  or 
of  the  entire  shaft  of  the  tibia  a  fall  on  the  trochanter,  though 
not  severe,  is  often  sufficient,  in  scrofulous  children,  to  set  up 
destructive  disease  in  the  hip-joint ;  while  a  similar  accident 
happening  to  the  aged  is  not  unfrequently  followed  by  shorten- 
ing and  eversion  of  the  limb,  the  result  probably  of  the  contu- 
sion, and  subsequent  interstitial  absorption  of  the  cancellous 
tissue  of  the  neck  of  the  femur. 

Contusions  involving  all  the  structures  of  the  limb  are  usually  of 
so  severe  a  character  as  to  destroy  the  vitality  of  several  of  its 
structures.  In  the  majority  of  such  cases,  amputation  is  the 
only  remedy ;  and  it  should  be  carried  into  execution  before  the 
coixstitutional  irritation,  which  is  sure  to  follow,  has  made  its 
appearance. 


*  See  case  by  author  in  Puth.  Soc.  Trans,  vol.  xix.  p.  340. 
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Speains  and  Euptukes  of  the  Muscular  and  Fibrous 

Structures. 

Of  all  the  joints  of  the  body,  none  are  perhaps  more  liable  to 
sprains  than  those  of  the  ankle.  This  is  sufficiently  accounted 
for  by  the  position  and  functions  of  this  joint,  the  small  size  of 
its  articular  surfaces,  the  great  weight  the  astragalus  has  to 
support,  and  the  unyielding  nature  of  the  lateral  ligaments. 

The  immediate  effects  of  this  accident  are  pain,  an  inability 
to  bear  any  weight  on  the  limb,  swelling,  and  afterwards 
ecchymosis  of  the  soft  parts  around  the  joint ;  all  these 
symptoms  varying  in  degree  and  extent  according  to  the 
amount  of  injury  sustained.  The  remote  effects  which  may 
follow  this  accident,  if  neglected  or  improperly  treated  in  the 
first  instance,  are  permanent  lameness,  from  chronic  inflamma- 
tion of  the  joint ;  anchylosis,  distortion  of  the  foot,  weakness  of 
the  ankle  from  relaxation  of  its  ligaments.  The  lesions  which  are 
met  with  in  sprains  of  the  ankle  vary  from  a  slight  laceration 
of  the  connective  tissue,  smaller  blood-vessels,  and  a  few  fibres 
of  the  lateral  ligaments,  to  a  complete  tearing  through  or  de- 
tachment of  the  latter,  laceration  of  the  muscles  and  tendons 
or  displacement  of  these  from  their  sheaths,  rent  of  the  synovial 
membrane,  and  temporary  dislocation  of  the  foot,  with  or  with- 
out fracture  of  one  of  the  malleoli ;  Indeed,  the  lesions  of  a 
severe  sprain  differ  only  in  degree  from  those  of  a  dislocation. 

Sprains  of  the  ankle  are  sometimes  mistaken  for  fractures, 
and  the  latter  for  the  former ;  the  two  injuries  may  also  co-exist. 

Sprains  of  the  knee  are  by  no  means  uncommon,  and  are 
characterised  by  great  swelling  from  the  effusion  of  fluid  within 
the  joint.  Sprains  of  the  hip  and  other  joints  of  the  lower 
extremity  are  less  common  than  those  of  the  ankle  and  knee, 
and  are  not  likely  to  be  mistaken  for  other  accidents.  The 
former  may,  however,  resemble  incipient  hip-joint  disease,  and 
may,  indeed,  lead  to  its  occurrence;  but  the  error  of  diagnosis, 
so  far  as  regards  treatment,  is  not  of  practical  importance. 

The  treatment  of  sprains  of  the  lower  extremity  resolved 
itself  into  that  for  diseases  of  the  joints  generally,  to  which  the 
reader  is  referred.  In  all  severe  sprains  of  the  ankle,  and  in 
all  cases  of  doubt  as  to  the  exact  nature  and  extent  of  the 
injury,  it  should  be  treated  as  a  fracture,  and  the  '  immovable 
apparatus,'  made  with  starch,  is  the  best  application  for  this 
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particular  lesion  :  the  patient  may  be  allowed  to  go  about  on 
crutches  with  his  leg  flexed  and  suspended  at  a  right  angle  to 
the  thigh  as  soon  as  the  apparatus  is  dry.  Laceration  or  com- 
plete rupture  of  some  of  the  muscles  or  tendons  of  the  lower 
limb  may  take  place  from  violent  and  sudden  contraction  or 
over-stretching  of  the  former,  examples  of  which  are  most 
frequently  met  with  in  the  gastrocnemius  and  tendo-achillis,  the 
rectus  and  biceps.  A  sudden  and  violent  pain  in  the  part,  as  if 
struck  by  a  hard  body,  sometimes  accompanied  with  a  sensation 
of  tearing,  and  with  an  audible  snap,  are  the  symptoms  which 
lead  to  a  suspicion  of  this  injury. 

The  following  is  probably  an  example  of  this  accident.  D.  B.,  aged  thirty- six, 
•while  stooping  and  exerting  all  his  strength  to  raise  a  heavy  flagstone,  heard  a 
loud  snap,  and  felt  a  sudden  pain  about  the  centre  and  posterior  part  of  his  left 
thigh ;  he  fell  backwards  and  was  unable  to  rise,  and  was  immediately  brought 
to  the  Westminster  Hospital,  where  I  saw  him  within  one  hour  of  the  accident, 
December  6,  18G7,  it  being  supposed  to  be  a  fracture  of  the  thigh,  All  signs 
of  this  injury  wore,  however,  wanting,  except  the  pain  and  inability  to  bear  any 
weight  on  the  limb ;  he  strongly  resisted  all  attempts  to  flex  the  thigh,  and 
was  incapable  of  moving  it  of  his  own  accord.  There  was  no  ecchymosis  and 
no  numbness  of  the  limb.  A  long  straight  splint  was  applied  to  the  outer 
side  of  the  limb,  which  was  removed  on  the  11th,  and  the  patient  allowed  to 
go  about  on  crutches.  On  the  14th  he  was  discharged  at  his  own  request.  A 
careful  examination  of  the  limb  in  different  positions,  failed  to  detect  any 
injury.  There  was  less  muscular  resistance  on  passively  flexing  the  thigh  on 
the  pelvis;  but  pain  was  still  felt  at  the  site  of  the  injury. 

A  case  was  under  my  care  a  few  years  ago,  in  which  the  right  ligamentum 
patellae  was  ruptured  from  a  fall ;  and  two  cases  of  a  similar  nature  are 
reported  by  Mr.  Shaw  in  the  fifth  volume  of  the  Pathological  Society^s 
Transactions,  p.  241,  and  were  produced  by  causes  which  usually  lead  to 
fractures  of  the  bone. 

For  fuller  information  on  these  injuries,  together  with  the 
treatment,  see  the  essay  on  Affections  op  the  Muscular 
System. 

Wounds. 

There  are  certain  circumstances,  dependent  on  locality,  which 
influence  all  wounds  inflicted  on  this  part  of  the  body.  Among 
those  tending  to  an  unfavourable  issue,  are — 1st,  the  size  of  the 
parts  wounded,  which  is  more  particularly  seen  in  wounds  of 
the  blood-vessels  and  joints  ;  2nd]y,  the  dependent  position  of 
the  limb,  so  that  even  trifling  wounds  heal  less  readily  than  they 
would  do  elsewhere;  and  lastly,  the  distance  of  its  extreme  pa.rts 
from  the  centre  of  the  circulation,  which  renders  them,  when 
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injured,  more  prone  to  become  gangrenous.  On  the  contrary, 
the  facility  with  which  the  limb  may  be  placed  in  any  position, 
or  encircled  by  a  ligature,  for  the  purpose  of  either  preventing 
absorption  from  a  poisoned  wound,  or  arresting  hsemorrhage, 
and  the  ease  with  which  most  of  its  vessels  may  be  secured 
when  wounded,  are  so  many  circumstances  which  stand  in 
favourable  contrast  with  wounds  inflicted  on  the  head  or  trunk. 

Contused  and  lacerated  wounds  of  the  lower  extremity  most 
frequently  occur  in  connection  with  fractures  and  gun-shot 
wounds,  and  are  treated  of  respectively  under  those  heads. 
When  produced  by  other  causes,  and  unaccompanied  by  frac- 
ture, the  only  respect  in  which  the  treatment  would  differ  from 
similar  wounds  in  other  parts  of  the  body,  consists  in  the 
necessity  of  absolute  rest  of  the  limb  during  the  greater  part  of 
the  treatment.  Incised  wounds  of  the  lower  extremity,  except 
when  made  surgically,  are  not  of  very  frequent  occurrence  in 
civil  practice  ;  and,  when  met  with,  are  generally  found  to 
have  resulted  from  some  accident  in  the  use  of  the  tools  em- 
ployed in  certain  trades.  Thus  the  knee-joint  may  be  opened 
by  the  slipping  of  a  knife  in  cutting  leather  or  wood  placed 
between  the  patient's  knees  ;  the  femoral  artery  may  also  be 
wounded  in  a  like  manner  and  death  has  been  known  to  result 
from  a  wound  of  this  vessel  by  the  breaking  of  a  wine-bottle  held 
between  the  thighs  while  drawing  the  cork.  Ugly  flesh-wounds 
are  sometimes  produced  by  the  scythe  in  mowing.  None  of 
these,  however,  require  any  special  treatment  which  is  not  laid 
down  under  the  head  of  Wounds  of  Joints  and  Wounds  op 
Arteries.  Punctured  wounds  of  the  lower  extremity  have  been 
observed  to  be  more  dangerous  when  afFeeting  the  sole  of  the 
foot  than  either  the  leg  or  the  thigh ;  and  the  danger  is  in- 
creased if  the  instrument  which  has  caused  the  wound  becomes 
broken  off  and  buried  in  the  part. 

Gross  relates  the  case  of  a  boy,  nine  years  of  age,  who  while  running  about 
barefoot,  trod  upon  a  chicken-bone,  a  fragment  of  which  nearly  an  inch  long 
entered  the  sole  of  the  foot,  lodging  deeply  in  the  siibstance  of  the  flexor  muscles, 
in  contact  with  the  metatarsal  bones.  Pain  and  swelling  followed;  but  the 
boy  walked  about  for  upwards  of  a  fortnight.  Suddenly  symptoms  of  tetanus 
came  on,  and  though  every  effort  was  made,  by  Professors  Gross  and  Parker, 
to  discover  the  foreign  body,  it  could  not  be  detected,  and  death  followed  a 
few  days  afterwards,  f 

*  See  a  case  reported  by  the  writer  in  the  British  Medical  Journal,  1859, 
pp.  364,  954. 

t  Gross,  System  of  Surfjery,  vol.  i.  p.  373, 
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Needles,  bullets,  and  other  foreign  bodies,  remain  sometimes 
buried  for  years  in  tbe  fleshy  parts  of  the  thigh  or  leg,  without 
causing  much  inconvenience,  and  unless  their  site  can  be  as- 
certained and  they  can  be  conveniently  got  at,  they  may  be  let 
alone  ;  but  when  in  the  neighbourhood  of  a  joint,  they  are  apt 
to  excite  recurrent  attacks  of  inflammation,  and  should  be 
removed. 

Fractures. 

It  has  been  long  known  that  fractures  of  the  limbs  are  of 
more  frequent  occurrence  than  those  of  the  trunk,  but  whether 
the  upper  or  lower  limbs  are  most  liable  to  these  accidents  is 
a  point  not  so  well  determined.  Of  1,800  fractures  treated  at 
the  Pennsylvania  Hospital  from  1715  to  1838,  901  were  of  the 
lower  extremity,  and  572  of  the  upper.  Of  1,572  fractures  at 
the  Calcutta  Native  Hospital  from  1815  to  1837,  681  were  of 
the  lower  extremity,  and  665  of  the  upper.  Of  2,328  fractures 
collected  by  Malgaigne  from  the  registers  of  the  Hotel  Dieu 
at  Paris,  1,006  occurred  in  the  lower  extremity,  and  850  in  the 
upper;  giving,  therefore,  out  of  the  total  number  of  4,675 
fractures  of  the  extremities  treated  at  these  three  institutions, 
a  majority  of  501  to  fractures  of  the  lower.*  When  we  take 
into  consideration,  however,  the  fact  that  many  patients  with 
fracture  of  the  upper  extremity  attend  only  as  casual  or  out- 
patients, and  so  escape  registration,  it  is  highly  probable  that 
these  injuries  are  quite  as  numerous,  if  not  more  so,  than  the 
corresponding  ones  of  the  lower  extremity.  This  is  quite  borne 
out  by  the  statistics  of  fractures  collected  by  the  la  be  Mr. 
Lonsdale,  at  the  Middlesex  Hospital,  between  the  years  1831 
and  1837.  During  this  period  there  were  1,901  fractures, 
treated  either  as  in-  or  as  out-patients,  and  of  this  number 
only  516  were  of  the  lower  extremity,  and  764  of  the  upper.t 
These  figures  probably  indicate  more  correctly  than  the  others 
the  relative  proportion  of  fractures  occurring  in  the  two  ex- 
tremities. 

Fractures  of  the  Femur. 

These  fractures,  as  compared  with  those  of  the  other  bones 
of  the  skeleton,  stand  in  the  adult,  about  fifth  in  the  order  of 
frequency ;  in  infancy  and  childhood  about  second.     Out  of 


*  Malgaigne,  Trnite  des  Fractures  et  des  Luxations,  tome  i. 
t  Lonsdale,  Fractical  Treatise  on  Fraciures. 
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140  fractures  noted  by  M.  Colon  at  the  Hospital  St.  Eugenie  in 
one  year,  38  were  of  the  fore-arm.  The  next  highest  numbers 
were  26  of  the  femur,  and  21  of  the  clavicle.* 

Fractures  of  the  femur  may  occur  in  any  part  of  the  bone, 
and  include  every  variety  of  fracture ;  but  for  convenience  of 
description,  I  shall  first  treat  of  fractures  of  the  upper  end  of 
the  bone ;  2ndly  of  the  shaft  ;  and  3rdly  of  the  lower  end, 

Fractures  of  the  xijpper  end  of  the  femur. — These  are  divisible 
into — 1,  fractures  of  the  neck  of  the  bone  within  the  caprular 
ligament ;  2,  fractures  of  the  neck  without  the  capsule ;  3, 
fractures  through  the  trochanter  major ;  and  4,  separation  of 
the  epiphysis  of  the  head  of  the  bone,  and  of  the  trochanter 
major. 

Intracapsular  fractures  of  the  femur. — Peculiarities : — 1,  they 
nearly  always  occur  in  the  old ;  2,  they  are  more  frequent  in 
females  ;  3,  they  commonly  happen  from  slight  causes  ;  4,  they 
rarely  unite  by  bone  ;  5,  they  usually  result  in  great  lameness, 
and  are  not  unfrequently  fatal. 

According  to  Sir  A.  Cooper,  out  of  225  cases  which  he 
had  met  with  in  his  practice,  only  2  were  below  the  age  of  50. f 
Of  28  specimens  of  this  fracture  examined  by  E.  W.  Smith, 
4  were  from  persons  below  the  age  of  60 ;  9  from  50  to  60, 
both  inclusive  ;  and  the  ages  of  the  remainder  ranged  from  65 
to  90,  also  both  inclusive.  J  Exceptio  is  are  occasionally  met 
with,  and  have  been  recorded  by  Morgagni,§  who  found  this 
fracture  in  a  woman  of  40,  who  had  sustained  it  in  her  youth ; 
by  Stanley, II  in  a  lad  of  18,  and  by  Hamilton^  in  a  girl  of 
16,  and  in  a  man  of  25.  Neither  of  the  latter  were  cases  of 
diastasis,  for  in  one  '  the  direction  of  the  fracture  was  oblique, 
commencing  just  at  the  articulating  surface  of  the  head,  and 
ending  just  within  the  capsule.' 

Pathology. — Intracapsular  fractures  of  the  femur  present 
several  varieties,  both  as  regards  their  situation  and  direction. 
The  breach  of  continuity  may  take  place  close  to  the  head  of 
the  bone,  at  the  point  of  attachment  of  the  capsular  ligament, 

*  Holmes,  Surgical  Treatment  of  Children's  Diseases 

t  Sir  A.  Cooper,  On  Dislocaf  ions  a7id  Fractures  of  the  Joints,  eiit  1842,  t^.  135. 

X  Fractures  and  Dislocations,  by  R.  W.  Smitli,  p.  108. 

§  Morgagni,  De  causis  et  sedibus  morborum,  epist.  56,  art.  10. 

II  Med.-Chir.  Trans,  vol.  xviii.  p.  256. 

^  Hamilton,  On  Fractures  and  Dislocations,  3rd  edit.  p.  382. 
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or  at  any  intermediate  part.  It  may  be  transverse  in  direction, 
more  or  less  oblique,  or  impacted,  the  upper  end  of  the  lower 
fragment  being  usually  forced  into  the  cancellous  tissue  of  the 
upper,  or,  lastly,  there  may  be  a  mutual  impaction.  Much 
discussion  has  arisen  as  to  the  possibility'  of  partial  fractures 
of  the  neck  occurring ;  the  affirmative  being  maintained  by 
Colles,  Adams  and  Hamilton,  while  Robert  Smith  is  '  satisfied 
that  the  doctrine  has  not  yet  been  proved  to  be  correct.'  The 
integrity  of  the  thin  stratum  of  bone  which  invests  the  upper 
surface  of  the  neck  in  these  alleged  partial  fractures  has  been 


Fig.  109.  Fig.  110. 


Two  views  of  an  impacted  extracapsular  fracture  of  the  cei-vix  femoris,  the  fracture 
on  the  upper  surface  of  the  neck  not  being  visible.  (From  the  Museum  of  the 
Westminster  Hospital.) 


attributed  by  Adams  to  its  having  yielded  (without  breaking),  to 
the  force  which  fractured  the  lower  surface,  while  Smith  is  of 
opinion  that  the  fracture  is  not  visible  because  '  it  traverses  the 
bone  exactly  where  the  neck  springs  from  the  shaft  of  the 
femur.'  The  annexed  figures,  though  from  an  extracapsular 
fracture,  illustrate  this  point.  Without  committing  myself  to 
a  positive  opinion  as  to  whether  some  of  the  alleged  examples 
of  partial  fractui-e  may  not  have  been  cases  of  complete  fracture 
with  slight  impaction,  I  entertain  no  doubt  whatever  of  the 
possibility  and  occasional  occurrence  of  incomplete  fracture  of 
the  neck  of  the  femur,  and  the  cases  published  by  Tournel*  as 


•  Archives  gen.  de.  Med.  Z'  &€v\q,  vol.  ii.  p.  77. 
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long  ago  as  1887,  as  well  as  the  more  recent  one  of  Dr.  Jack- 
son,* are  incontestable  examples  of  this  lesion. 

The  immediate  injury  to  the  soft  parts  which  results  from  an 
intracapsular  fracture  of  the  femur  does  not  differ  from  that 
which  occurs  in  fractures  into  other  joints  :  the  capsular  liga- 
ment is  rarely  ruptured,  but  its  cervical  reflexion  is  nearly 
always  torn  through,  either  partially  or  completely,  and  the 
amount  of  separation  of  the  fragments  and  of  the  shortening 
of  the  limb  are,  to  a  certain  degree,  regulated  by  the  extent  of 
the  laceration :  there  will  be  also  some  blood  a,nd  an  increased 


eight,  four  months  after  fracture  of  the 
shaft  of  the  femur  with  great  displace- 
ment. St.  George's  Hospital  Beports, 
vol.  iv.  (From  St.  George's  Hospital 
Museum.) 

quantity  of  synovia  poured  into  the  joint.  In  old-standing 
cases,  the  capsular  ligament  and  synovial  membrane  are  usually 
much  thickened  and  sometimes  partially  ossified  ;  sometimes  all 
movement  between  the  fractiired  surfaces  is  prevented  by  their 
close  and  firm  union  by  fibrous  tissue ;  or  the  fragments  may 
be  only  partially  united  by  elongated  bands  which  allow  of  the 
free  movement  of  the  lower  fragment ;  or  there  may  be  no  union 


Fig.  111. 


False  joint  after  old  fracture  of  the 
neck  of  the  femur  within  the  capsule. 
The  patient  died  at  the  age  of  ninety- 


Bony  union  of  intracapsular  fracture 
of  the  femur.  (From  St.  George's 
Hospital  Museum.) 


*  Bost.  Med.  and  Surg.  Journal,  vol.  iv.  p.  351.  See  also  Wilkinson  King 
in  Guy's  Hospital  lieports,  Oct.  1844. 
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of  any  kind,  but  a  false  joint,  the  broken  surface  of  the  upper 
fragment  being  hollowed  out  and  eburnated,  so  as  to  form  a 
socket  in  which  plays  the  rounded,  smooth,  eburnated,  and 
shortened  stump  of  the  lower  fragment ;  *  or  each  of  the  sur- 
faces may  be  concavo-convex,  and  so  adapted  to  each  other  as 
to  admit  of  a  considerable  amount  of  motion  between  them 
(Fig.  111).  Bony  union  in  this  fracture  is  rare,  and  by  some 
has  been  considered  impossible ;  but  a  sufficient  number  of 
undoubted  cases  have  now  been  brought  to  light  both  in 
Europe  and  America,  to  place  the  fact  beyond  a  doubt.f  Sir 
A.  Cooper,  who  first  pointed  out  and  fully  established  this  fact, 
does  not  deny  the  possibility  of  bony  union ;  but  he  asserts 
that  it  requires  such  a  combination  of  favourable  circumstances 
as  is  very  rarely  met  with  ;  thus  it  may  take  place  '  when  the 
fracture  is  through  the  head  of  the  bone,  with  no  separation 
of  the  fractured  ends ;  when  the  bone  is  broken  without  its 
periosteum  being  torn  ;  or  when  it  is  broken  obliquely,  partly 
within  and  partly  external  to  the  capsular  ligament,'J  and  to 
these  we  may  add  when  the  fragments  are  impacted,  as  was  the 
case  in  the  preparation  represented  in  Fig.  112,  or  when  they 
can  be  kept  in  apposition  for  a  sufficient  length  of  time  under 
any  other  circumstances.  Now  although  it  is  the  separation  of 
the  fragments  which  undoubtedly  forms  the  chief  obstacle  to 
union,  there  are  other  causes  which  conspire  to  the  same 
result ;  such  as  the  age  and  feebleness  of  the  patient,  and  the 
small  supply  of  blood  to  the  injured  parts.  '  The  head  of  the 
bone  receives  its  supply  of  blood  chiefly  through  the  neck  and 
reflected  capsule,  and  when  both  are  severed,  the  small  amount 
furnished  by  the  round  ligament  is  found  to  be  insufficient.' 
Lastly,  the  long  confinement  in  one  position,  which  is  neces- 
sary for  bony  union,  is  what  many  old  people  are  unable  to 
boar. 

Causes. — The  immediate  causes  of  an  intracapsular  fracture 
are  frequently  very  slight ;  a  common  one  is  slipping  off  the 
c\irb-stone.  The  sudden  jerk  breaks  the  neck  of  the  bone,  and 
the  patient  falls  to  the  ground ;  the  fall  being,  in  this  case, 
a  consequence  of  the  fracture,  and  not  the  cause.    The  injury 

*  See  a  case  by  the  writer  in  Path.  Soc.  Tram.  Session  1849-50,  p.  252. 

t  For  a  full  account  of  the  various  specimens  of  bony  union,  real  or  supposed, 
see  Hamilton,  3rd  edit.  p.  355  et  seq. 

\  Sir  A.  Cooper,  On  Dislccations  and  Fractures  of  the  Joints,  edit. 
1842,  p.  137. 
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may,  however,  ensue  from  a  fall  on  the  great  trochanter,  or 
from  a  sudden  movement  of  rotation  of  the  body  while  the 
limb  is  prevented  moving  with  it.  M.  Eodet,  by  a  series  of 
experiments  on  the  os  femoris,  and  on  plaster  casts  of  the 
bone,  has  arrived  at  the  conclusion  that  the  situation  and 
direction  of  the  fracture  may  be  predicated  by  a  knowledge  of 
the  direction  in  which  the  force  has  acted.  Thus,  a  force  acting 
vertically  will  produce  an  oblique  intracapsular  fracture ;  a 
force  acting  from  before  backwards,  a  transverse  intracapsular 
fracture ;  one  from  behind  forwards,  a  fracture  partly  within 
and  partly  without  the  capsule  ;  and  a  force  applied  transversely, 
a  fracture  entirely  without  the  capsule.*  My  experience  is 
confirmatory  of  the  general  accuracy  of  M.  Eodet's  conclusions. 

The  remote  or  predisposing  causes  of  fracture  of  the  cervix 
femoris,  and  the  connection  of  the  accident  with  old  age,  are  to 
be  sought  for  in  the  impaired  nutrition,  and  the  altered  chemical 
composition  and  direction  of  the  neck  of  the  bone  which  then 
prevail.  It  was  formerly  supposed  that  the  neck  had  become 
more  brittle  through  the  preponderance  of  the  earthy  material 
of  bone,  which  was  known  to  be  relatively  increased  in  all  bones 
as  age  advanced  ;  but  Mr.  Bransby  Cooper  showed  that  the 
quantity  of  bone-earth  in  the  neck  of  the  thigh-bone  of  the 
aged  was  diminished  instead  of  being  increased  :  thus,  the 
average  quantity  in  the  necks  of  five  middle-aged  bones  was 
SO'l  per  cent.,  in  three  old  bones,  33-5,  and  in  five  old  bones 
whose  necks  had  been  fractured  it  was  only  23"9  per  cent.  The 
shafts  of  the  same  bones  contained  respectively  56'7,  55'5,  and 
50"1  per  cent,  of  bone-earth. f  Too  much  stress  has  likewise 
been  laid  on  the  altered  direction  of  the  neck  of  the  bone, 
which,  it  was  affirmed,  became  less  oblique  as  age  advanced, 
till  it  formed  a  right  angle  with  the  shaft.  Mr.  Canton  has 
shown  that  this  is  not  correct,  and  that  the  obliquity  of  the 
neck  varies  very  slightly,  the  few  cases  in  which  it  has  become 
horizontal  being  altogether  excej)tional :  the  cortex,  however, 
is  always  thinner,  and  the  cancelli  larger,  and  frequently  filled 
with  an  oily  fat.  J  It  is  chiefly,  then,  to  the  change  of  nutrition, 
senile  atrophy,  with  sometimes  well-marked  fatty  degeneration, 
that  must  be  attributed  the  greater  frequency  of  fracture  of  the 
cervix  femoris  at  this  period. 

*  L' Experience,  14  mars  1844. 

t  Gm/s  Hospital  Reports,  1845,  2nd  series,  vol.  iii. 

}  Canton,  Surgical  and  Pathological  Obsci~vatiotis,  p.  33. 
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Symptoms. — The  symptoms  of  an  intracapsular  fracture  of 
the  femur  may  be  summarised  as  follows : — Deformity  and 
loss  of  power  of  the  limb,  crepitus,  swelling,  and  pain. 

1.  Deformity. — This  consists  of  an  unnatural  prominence  of 
the  hip,  a  fulness  of  the  groin,  and  a  shortening  and  rotation 
outwards  of  the  limb;  and  it  is  produced  by  the  drawing 
upwards  and  rotation  outwards  of  the  lower  fragment ;  while 
the  fulness  of  the  groin  is  partly  owing  to  the  broken  neck  of 
the  femur  projecting  against  the  front  of  the  capsule,  and 
partly  to  effusion  within  and  without  the  joint.  The  amount 
of  shortening  varies  in  recent  cases  from  about  a  quainter  of  an 
inch  to  an  inch,  and  where  there  is  no  impaction  it  can  be 
overcome  by  making  extension.  When  it  is  very  trifling  in 
the  first  instance,  it  may  be  owing  to  a  temporary  paralysis  of 
the  muscles  from  contusion,  or  to  impaction  of  the  fragments, 
or  to  the  direction  of  the  fracture  being  such  as  to  oppose  the 
ascent  of  the  lower  fragment.  It  sometimes  happens  that  there 
is  no  shortening  at  first,  but  that  this  symptom  makes  its 
appearance  gradually  or  suddenly,  some  days  and  even  weeks 
after  the  accident. 

Sir  Benjamin  Brodie  dissected  a  case  in  wliich  the  cervix  was  obliquely 
broken,  and  in  which  the  upper  pait  of  the  bone  prevented  the  ascent  of  the 
lower.  Mr.  Stanley  also  relates  the  following  case:  'A  man  aged  sixty  was 
knocked  down  in  the  street ;  he  complained  of  pain  in  the  hip,  but  there  was 
neither  shortening  nor  eversion  of  the  limb,  and  its  several  motions  could  be 
executed  with  perfect  freedom  and  power.  A  fracture  was  not  suspected ;  the 
patient,  therefore,  was  merely  confined  to  his  bed.  In  the  fifth  week  from  the 
date  of  the  accident  he  died  from  another  cause.  No  trace  of  injury  was  found 
in  the  parts  around  the  hip-joint,  but  small  effusions  of  blood,  apparently  not 
recent,  were  discovered  beneath  the  synovial  and  fibrous  membrane,  covering 
the  neck  of  the  femur,  also  beneath  the  synovial  membrane  covering  the 
ligamentum  teres.  The  head  and  neck  of  the  bone  were  sawed  through  their 
middle,  and  in  each  portion  a  dark  line,  evidently  occasioned  by  the  eflfusion  of 
blood,  was  seen  extending  through  the  bone  at  the  base  of  the  neck.  A 
fracture  was  discovered  extending  along  this  line;  but  the  broken  surfaces 
were  in  contact,  and  the  synovial  and  fibrous  membrane  covering  the  neck  of 
the  bone  was  uninjured.  In  this  case,'  Mr.  Stanley  very  pertinently  remarks, 
'if  an  attempt  had  been  made  to  walk  at  the  end  of  two  or  even  three  weeks 
from  the  accident,  a  separation  of  the  fractured  surfaces,  and  consequent 
shortening  of  the  limb,  would  have  been  the  result.'  * 

The  sudden  occurrence  of  shortening,  then,  some  time  after 
the  accident,  must  be  ascribed  to  the  displacement  of  the  frag- 
ments, consequent  on  some  movements  of  the  limb  which  have 
torn  through  the  hitherto  uninjured  periosteum  of  the  neck,  or 


*  Medico- Chintrgical  Transactions,  vol.  xiii.  p.  511. 
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unlocked  tlie  serrations  of  the  fractured  surfaces,  or  converted 
a  partial  into  a  complete  fracture ;  while  the  gradual  shorten- 
ing of  the  limb  is  owing  to  the  gradual  absorption  of  the  neck 
of  the  bone. 

The  eversion  of  the  limb,  which  is  often  spoken  of  as  ever- 
sion  of  the  foot,  is  really  a  rotation  outwards  of  the  whole 
limb,  so  that  it  rests  on  its  outer  surface.  This  position  is 
given  to  it  by  the  powerful  external  rotator  muscles  of  the 
thigh,  aided,  no  doubt,  by  the  natural  inclination  of  the  limb 
to  gravitate  in  the  same  direction.  The  continued  eversion 
which  sometimes  persists  after  all  muscular  resistance  has  been 
suspended  by  the  action  of  anaesthetics,  can  only  be  accounted 
for  by  the  interlocking  of  the  broken  extremities  of  the  frac- 
tured bone.  The  occasional  occurrence  of  rotation  of  the  limb 
inwards  may  be  owing  to  the  fracture  having  taken  place  while 
the  limb  was  in  a  position  of  extreme  inversion,  the  fragments 
having  become  at  the  same  moment  so  locked  together,  as  to 
counteract  the  action  of  the  external  rotator  muscles.  That 
the  fixation  of  the  limb  in  inversion  is  not  due  to  the  muscles, 
is  proved  by  the  following  fact  recorded  by  E.  Smith :  if  exten- 
sion be  made,  so  as  to  remove  the  deformity  and  restore  the 
length  of  the  limb,  '  as  soon  as  the  extending  force  ceases  to 
act,  though  the  limb  is  again  shortened,  the  foot  will  be  found 
to  remain  everted.'* 

2.  Loss  of  power  in  the  limb. — When  a  person  has  fractured 
his  cervix  femoris  by  a  fall,  or  has  fallen  in  consequence  of  the 
fracture,  he  is  usually  unable  to  rise,  and  should  he  succeed 
in  doing  so,  he  again  falls.  There  are,  however,  some  notable 
exceptions,  in  which  patients  have  not  only  risen  from  the 
ground,  but  walked  after  the  accident.  These  pectiliarities 
are  difficult  to  account  for ;  some  have  attemj^ted  to  explain 
them  on  the  supposition  of  an  interlocking  of  the  fragments, 
others  of  impaction ;  and  others,  again,  of  the  resistance  offered 
by  the  uninjured  periosteum  of  the  neck  of  the  bone ;  but 
against  all  these  hypotheses  must  be  placed  this  fact,  that  loss 
of  power  of  the  limb  sometimes  exists  without  displacement  of 
the  fragments,  and  a  considerable  amount  of  power  has  been 
observed  with  displacement.  Usually,  the  want  of  voluntary 
power  over  the  limb  is  complete,  and  passive  movements  are 
attended  with  pain  and  difficulty. 


VOL.  II. 


*  R.  Smith,  op.  cit.  p.  25. 
3  I 
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3.  Crepitus. — This  is  a  symptom  wliicli  is  by  no  means  easily 
evoked,  and  its  absence  does  not  prove  the  non-existence  of 
fracture,  though  its  presence  is  conclusive  in  its  favour.  There 
are  several  circumstances  vrhich  may  prevent  its  being  felt ;  one 
of  these  is  the  dravring  up  of  the  lower  fragment ;  hence,  Sir  A. 
Cooper  directs  the  limb  to  be  first  drawn  down,  and  then  rotated. 
But  this  will  not  always  bring  the  fractured  surfaces  together, 
for  the  trochanteric  fragment  may  catch  on  the  acetabular  one, 
and  push  it  before  it ;  or  the  fragments  may  be  impacted  and 
thus  move  together  with  the  rotation  of  the  limb  ;  or  the  mus- 
cles may  strongly  resist  the  efforts  of  the  surgeon  to  produce 
crepitus.  '  One  thing,'  observes  Hamilton,  '  we  ought  never  to 
forget,  namely,  that  by  extraordinary  efforts  to  obtain  a  crepitus 
we  may  lacerate  the  capsule,  or  produce  a  displacement  of  the 
fragments  which  we  never  can  remedy,  and  which  without  such 
unwarrantable  manipulation  might  never  have  occurred.' 

4.  Swelling  and  pain. — There  is  rarely  much  swelling  in  this 
accident,  and  only  a  moderate  amount  of  pain,  while  the  limb 
is  at  rest ;  but  all  movements,  especially  those  of  rotation,  are 
attended  with  considerable  suflPering.  The  pain  is  most  felt  in 
the  groin  and  behind  the  trochmter,  and  is  increased  by  pres- 
sure in  these  situations. 

Fractures  of  the  cervix  femor is  external  to  the  capsular  ligament. 
— There  are  three  principal  types  of  extracapsular  fracture  of 
the  femur,  depending  chiefly  on  the  degree  and  direction  of  the 
force  which  produced  them.  In  the  first  and  rarest  type,  the 
bone  is  separated  into  two  fragments  only,  by  a  fracture  which 
passes  through  the  neck  of  the  bone  obliquely  at  its  base,  and 
is  bounded  above  and  below  by  the  two  trochanters,  and  ante- 
riorly and  posteriorly  by  the  inter- trochanteric  lines,  with  which 
it  is  parallel.  The  fracture  may,  however,  be  more  horizontal 
in  direction,  in  which  case  it  will  pass  through  the  trochanter 
major,  which  will  thus  be  separated  into  two  portions — the 
upper  remaining  with  the  neck  of  the  femur,  and  the  lower  with 
the  shaft  of  that  bone.  Here  too  may  be  placed  those  oblique 
fractures  of  the  neck  of  the  femur  which  have  been  described 
by  Sir  A.  Cooper  as  being  partly  within  and  partly  without  the 
capsular  ligament. 

In  the  second  type  of  fracture,  which  is,  perhaps,  the  most 
common,  the  bone  is  divided  into  three  fragments  :  the  first 
formed  by  the  head  and  neck ;  the  second  by  the  greater  part 
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of  the  trochanter  major;  and  the  third  by  the  shaft  of  the 
bone  and  a  small  portion  of  the  trochanter.* 

The  fracture  which  se^jarates  this  process  from  the  other 
fragments  usually  begins  near  the  centre  of  the  summit  of  the 
great  trochanter,  passes  downwards  and  inwards,  and  termi- 
nates either  above  or  below,  or  passes  directly  through  the 


Fig.  113. 


Fig.  114. 


Extracapsular  impacted  rraoture  of  cervix 
femoris  with  separation  of  the  trochan- 
ter. (From  the  Museum  of  Westmin- 
ster Hospital.) 


Posterior  view  of  the  same  fracture. 
(From  the  Museum  of  Westminster 
Hospital.) 


lesser  trochanter.  In  the  third  type  there  is  more  or  less  com- 
minution of  the  trochanteric  fragment,  and  not  unfrequently  a 
detachment  of  the  trochanter  minor. 

Eobert  Smith  expresses  his  belief  that  all  extracapsular 
fractures  are  in  the  first  instance  impacted,  and  that  all  im- 
pacted fractures  are  necessarily  accompanied  by  a  fracture 
traversing  some  part  of  the  trochanteric  region.  This  is  doubt- 
less true  of  the  majority  of  extracapsular  fractures,  but  there 
are  some  exceptions,  as  in  the  specimen  referred  to  by  Hamilton 
in  Dr.  Matters'  collection,  where  the  neck,  having  been  broken 
close  to  the  inter-trochanteric  lines,  has  apparently  slid  down 


*  See  a  very  philosophical  account  of  these  extracapsular  fractures  by  Dr. 
Alex.  Ogston,  in  the  Medical  Times  and  Gazette,  May  15,  1869,  p.  516. 
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upon  the  shaft  about  one  inch,  at  which  point  it  is  firmly- 
united  by  bone.  So,  again,  in  those  specimens  of  very  slight 
impaction,  which  have  been  considered  by  some  as  examples  of 
partial  fracture,*  no  trace  of  anything  like  a  crack  or  fissure  is 
to  be  discovered  on  the  trochanter.  There  is  a  rare  variety  of 
extracapsular  fracture  occasionally  met  with,  in  which  the 
lower  fragment  penetrates  a  short  distance  into  the  upper. 

These  extracapsular  fractures  present  a  remarkable  controst 
to  the  intracapsular  in  their  subsequent  progress,  inasmuch  as 
bony  union  is  the  rule  instead  of  the  exception  ;  nevertheless,  it 
is  a  slow  process,  and  the  consolidation  of  the  trochanters  to 
the  shaft  takes  place  long  before  that  of  the  opposed  surfaces 
of  the  fractured  neck  and  of  the  shaft.  The  great  exuberance 
of  ossific  deposit,  which  frequently  takes  place  in  the  neigh- 
bourhood of  the  trochanters,  is  supposed  to  have  relation 
to  the  comminution  and  separation  of  the  fragments  of  these 
processes. 

Causes. — The  most  common  cause  of  the  fracture  is  a  fall  from 
a  height,  or  with  great  violence,  on  the  trochanter  major ;  this 
first  breaks  the  neck  of  the  bone,  which  is  then  driven  into 
the  cancellated  tissue  between  the  trochanters,  and  acts  like  a 
wedge  in  splitting,  or  even  detaching  entirely,  one  or  both  of 
these  processes.  The  distance  to  which  the  neck  of  the  femur  is 
driven  into  the  cancelli  of  the  shaft,  as  well  as  the  angle  which 
it  forms  with  the  latter,  varies  in  accordance  with  the  violence 
and  direction  of  the  applied  force. 

'  If  the  force  Las  not  been  very  great,  the  neck  of  the  femur  remains  wedged 
in  between  the  trochanters,  and  one  or  both  of  these  processes  are  split  oft" 
from  the  shaft;  but  if  the  fibrous  structures  before  alluded  to  (which  invest 
the  whole  of  the  trochanteric  region)  have  not  been  injured,  these  broken 
portions  of  the  trochanters  are  still  held  firmly  in  their  places,  and  the  impacted 
cervix  does  not  become  loosened ;  but  if  the  force  has  been  considerable,  the 
impulse  prolonged,  the  bone  in  a  state  of  senile  atrophy,  or  if,  as  frequently 
happens,  the  patient  in  endeavouring  to  rise  falls  a  second  time,  then,  under 
these  circumstances,  the  trochanters  are  not  only  broken  from  the  shaft  of  the 
femur,  but  are  so  far  displaced  and  separated  from  their  connection  with  the 
soft  parts,  that  the  cavity  or  socket,  as  it  were,  into  which  the  superior  frag- 
ment has  been  received,  is  destroyed.  The  impacted  cervix,  thus  set  free,  no 
longer  opposes  the  ascent  of  the  inferior  fragment,  and  the  case  then  presents 
the  characters  of  the  ordinary  extracapsular  fracture,  with  great  shortening  of 
the  limb.'  t 


*  See  p.  844. 

t  R  W.  Smith,  On  Fractures  and  Dislocations,  p.  17. 
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Symptoms. — The  symptoms  of  this  accident  very  closely  re- 
semble those  of  an  intracapsular  fracture.    In  both  there  is 
shortening  and  rotation  outwards  of  the  limb,  with  more  or  less 
loss  of  power,  alteration  in  the  position  of  the  great  trochanter 
(which  is  nearer  the  iliac  crest  and  more  posterior  than  natural), 
occasional  crepitus,  swelling  and  pain.  At  the  same  time  it  must 
be  obvious  from  the  foregoing  remarks,  that  the  symptoms  will 
vary  somewhat  in  accordance  with  the  impaction  or  non-impac- 
tion,  or  degree  and  angle  of  impaction,  of  the  fragments.  It 
may  be  stated  generally,  that  the  more  complete  the  imprction 
(using  the  term   strictly  in  the  sense  of  fixation),  the  less 
obvious  will  be  the  signs  of  fracture,  and  the  more  liable  the 
injury  to  be  mistaken  for  one  of  a  different  nature  ;  especially 
will  this  be  the  case  where  the  impaction  is  slight,  and  the 
neck  deviates  but  little  from  its  natiu-al  angle.    On  the  coutrarj^, 
in  proportion  to  the  separation  of  the  fragments,  so  will  all  the 
symptoms  of  a  fracture  of  the  neck  of  the  bone  be  more  marked, 
and  the  nature  of  the  injury  less  doubtful.    Thus  the  li7nb 
may  be  shortened,  from  an  inch  and  a  half  to  two  inches  or 
more,  but  can  be  drawn  down  to  the  same  length  as  the  other ; 
the  rotation  outwards  will  be  greater,  the  ci-epitus  more  mani- 
fest, the  detached  trochanteric  fragment  more  displaced,  the 
pain  and  swelling  greater,  with  sometimes  visible  bruising  of 
the  soft  parts  about  the  hip  and  upper  part  of  the  thigh,  and 
complete  helplessness  of  the  whole  limb.    In  complete  impac- 
tion, the  shortening  of  the  limb  varies  from  a  quarter  of  an  inch 
to  an  inch,  and  cannot  be  diminished  by  traction  ;  the  eversion 
is  usually  less  than  in  non-impacted  fracture,  and  often  very 
slight.    Crepitus  cannot  be  elicited  by  rotating  the  limb,  the 
head  of  the  bone  can  be  made  to  move  freely  in  the  acetabulum, 
and  the  trochanter  moves  with  it,  though  on  a  shorter  arc. 
This  process  is  also  nearer  to  the  crest  of  the  ilium,  and  the 
limb  in  general  lacks  that  appearance  of  helplessness  which  is 
seen  in  the  other  varieties  of  this  accident. 

Inversion  Of  the  limb,  which  has  been  already  alluded  to  as 
a  verv  rare  occurrence  in  intracapsular  fracture,  is  met  with 
occasionally  in  fractures  without  the  capsule.  In  the  dissection 
of  these  cases  it  has  been  observed  that  the  iiiferior  fragment 
is  always  in  front  of  the  superior ;  but  this  is  evidently  merely 
the  effect,  and  not  the  cause,  of  the  inversion.  It  has  also  been 
observed  that  the  direction  of  the  fracture  has  been  such  as 
to  detach  the  posterior  part  of  the  great  trochanter,  and  the 
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whole  of  the  lesser  trochanter,  with  their  muscles  either  as  a 
separate  fragment,  or  as  a  part  of  the  acetabular  fragment — thus 
cutting  off  the  influence  of  these  muscles  from  the  limb.  This 
has  been  considered  suflBcient  to  account  for  the  symptom  in 
question,  but  against  this  assumption  must  be  placed  the 
notable  facts,  that  inversion  of  the  limb  has  been  met  with 
where  there  has  been  no  separation  of  the  trochanters,  and  that 
it  sometimes  occurs,  as  already  stated,  in  intracapsular  frac- 
ture. I  concur,  therefore,  in  opinion  with  Professor  Smith, 
that  the  influence  of  the  muscles  in  producing  inversion  is  but 
secondary,  the  lower  fragment  being  probably  thrown  by  the 
violence  which  produced  the  fracture  into  a  position  favourable 
for  the  action  of  the  internal  rotators.  The  chief  interest 
attaching  to  these  cases  is  in  a  diagnostic  point  of  view,  as  they 
are  apt  to  be  mistaken  for  dislocation  (see  Dislocations  of 
THE  Hip). 

Diagnosis. — The  accidents  which  are  most  liable  to  be  con- 
founded with  fractures  of  the  neck  of  the  femur,  are  certain 
fractures  of  the  pelvis — dislocations  of  the  head  of  the  femur 
upon  the  pubes — and  severe  contusion  of  the  hip ;  while 
among  diseases  may  be  named  chronic  rheumatic  arthritis, 
absorption  of  the  neck  of  the  thigh-bone,  and  paralysis.  The 
particular  lesions  of  the  pelvis  which  most  nearly  resemble  frac- 
tures of  the  cervix  femoris  are  fractures  of  the  acetabulum. 
The  bottom  of  this  cavity  may  be  driven  into  the  pelvis,  together 
with  the  head  of  the  femur ;  or  a  portion  of  its  margin  may  be 
broken  off,  so  as  to  allow  of  the  escape  of  the  head  of  the  femur 
upon  the  ilium  ;  or  lastly,  it  may  be  broken  without  having  its 
fragments  displaced.  Each  of  these  fractures  gives  rise  to 
symptoms  which,  in  one  case,  may  resemble  a  dislocation  of  the 
femur;  in  another,  a  fracture  of  the  neck  of  that  bone.  In  the 
two  first  there  is,  in  fact,  a  real  dislocation,  consequent  on  the 
fracture  ;  and  it  is  this  complication  which  renders  the  true 
nature  of  these  injuries  oftentimes  so  obsc^e.  Thus  there 
will  be  shortening  of  the  limb,  with  inversion  or  eversion,  as 
the  case  may  be ;  more  frequently  the  former,  and  so  more 
nearly  resembling  a  dislocation  ;  but  then  there  will  be  crepitus, 
the  power  of  restoring  the  length  of  the  limb  by  traction,  and  the 
return  of  the  shortening  when  this  is  discontinued — all  which 
are  characteristic  of  a  fracture.  In  the  fi-actures  of  the  aceta- 
bulum without  displacement,  the  symptoms  likewise  very  closely 
simulate  those  of  a  fracture  of  the  neck  of  the  femur,  the  absence 
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of  shortening  of  the  limb  and  of  crepitus  being  the  only  differ- 
ence ;  and  these  symptoms,  we  have  seen,  are  not  always  present 
in  this  injury.  The  diagnosis,  then,  of  these  several  injuries, 
is  by  no  means  easy,  though  not  impossible  ;  and  to  this  we 
may  sometimes  be  guided  by  tlie  history  of  the  accident,  the 
age  of  the  patieut,  and  the  mixed  character  of  the  symptoms. 
Practically,  perhaps,  a  mistake  of  diagnosis  is  of  no  great 
moment,  as  the  treatment  is  nearly  the  same  for  all  of  these 
accidents,  and  it  may  be  observed  that  the  real  nature  of  some 
of  them  was  only  discovered  after  death. 

The  symptoms  by  which  a  dislocation  of  the  head  of  the  femur 
upon  the  pubes  may  be  distinguished  from  the  fracture  in 
question,  will  be  pointed  out  when  treating  of  that  dislocation. 
A  severe  contusion  of  the  hip  more  nearly  resembles  a  fracture 
than  would  at  first  sight  be  imagined ;  thus,  there  may  be  pain, 
swelling,  ecchymosis,  eversion  of  the  limb,  with  loss  of  power, 
and  altered  position  of  the  great  trochanter ;  and,  though 
crepitus  and  shortening  are  wanting,  we  have  seen  that  these 
symptoms  are  sometimes  wanting  in  fracture.  In  all  injuries 
of  this  ambiguous  character,  time  and  rest  eventually  clear 
away  doubt ;  still,  as  prolonged  uncertainty  is  undesirable, 
chloroform  should  be  administered,  and  a  careful  examination 
made  while  the  patient  is  under  its  inBuence.  Should  a  fracture 
exist,  crepitus  may  perhaps  be  elicited,  and  on  the  recovery  of 
the  patient  from  the  anaesthetic,  the  limb  will  probably  be  found 
to  have  become  shortened ;  on  the  contrary,  should  the  limb 
preserve  its  normal  length,  should  its  movements  be  found 
perfect,  and  unaccompanied  by  crepitus,  we  may  infer  the  non- 
existence of  fracture. 

Chronic  rheumatic  arthritis  gives  rise  to  symptoms  which  very  closely 
resemble  those  of  a  fracture  of  the  cervix  fenioris,  as  exempliKetl  in  the 
following  case  :  'A  woman  of  advanced  age  was  admitted  into  the  Richmond 
Hospital,  having  sustained  an  injury  of  the  hip  from  a  fall  upon  the  trochanter. 
On  examination  (the  patient  having  been  placed  in  the  horizontal  posture),  the 
att'ected  limb  was  found  to  be  one  inch  shorter  than  the  sound  one ;  the  foot 
was  everted ;  flexing  the  thigh  upon  the  abdomen  caused  considerable  pain  ; 
and  the  patieut  was  unable  to  raise  tlie  heel  from  the  bed.  From  these 
symptoms  it  was  suspected  that  the  neck  of  the  femur  had  been  broken ;  upon 
further  examination,  however,  it  was  found  impossible  to  produce  crepitus,  or 
to  restore  the  limb  to  its  natural  length  by  extension  ;  hence  it  became  evident 
that  the  case  was  one  either  of  impacted  fracture  of  the  neck  of  the  femur, 
or  of  contusion  of  a  joint  previously  the  seat  of  chronic  rheumatism.  Upon 
being  questioned,  the  woman  stated  that  she  had  for  a  long  period  suffered 
from  paiu  and  stiffness  in  the  hip-joint;  that  the  pain  was  more  distressiug 
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Fig.  115. 


in  wet  weather  and  towards  evening,  but  was  relieved  by  a  night's  rest ; 
that  she  had  gradually  become  lame,  and  had  been  for  some  time  obliged  to 
make  use  of  a  stick  when  walking.  The  case  was  therefore  supposed  to  be  one 
of  contusion  of  the  hip-joint  combined  with  chronic  rheumatism,  and  the  event 
proved  the  correctness  of  the  diagnosis.'  * 

The  change  of  form  which  the  head  and  neck  of  the  bone  un- 
dergo in  these  cases  is  well  seen  in  the  accompanying  engraving. 
In  the  above  case  the  history  showed  that  the  disease  had  existed 
prior  to  the  accident,  and  the  diagnosis  was  therefore  simplified  ; 
but  it  not  unfrequently  happens  that  the  morbid  changes^ — the 

interstitial  absorption  of  the  neck 
of  the  thigh-bone,  the  alteration 
of  the  angle  which  it  forms  with 
the  shaft,  the  flattening  and  ex- 
pansion of  its  head — and  the  con- 
sequent shortening  of  the  limb, 
and  lameness,  are  first  set  up  by  a 
blow  or  fall  on  the  great  trochan- 
ter ;  and  it  may  become  a  question 
at  a  future  time  whether  the  bone 
was  not  really  broken,  the  nature 
of  the  injury  having  been  over- 
looked or  mistaken.  A  careful 
examination  shortly  after  the  acci- 
dent will  seldom  fail  to  discover 

Interstitial  absorption  of  the  cervix  nature  ;  but  old  CaseS  of 

femoris.   (From  the  Museum  of  interstitial  absorption  of  the  neck 

Westminster  Hospital.)  „  „  „  .  ,  ., 

01  the  lemur,  lollowmg  a  blow  on 
the  trochanter,  cannot  always  be  distinguished  from  old  fractures 
of  the  same  part.  Ordinary  hemiplegia,  or  paralysis  of  the  lower 
extremity,  can  scarcely  be  mistaken  for  a  fracture ;  yet  certain 
cases  of  infantile  paralysis  bear  some  resemblance  to  it ;  thus, 
a  child  while  running  about  will  suddenly  fall  down  and  com- 
plain of  being  hurt,  and,  being  put  on  his  feet,  it  is  found  he 
has  lost  the  use  of  one  leg.  After  a  time  the  limb  becomes 
shortened  and  everted,  and  the  prominence  of  the  trochanter 
on  that  side  is  diminished.  Apart  from  the  rareness  of  a 
fracture  of  the  cervix  femoris  in  a  young  child,  it  must  be 
remarked  that  most  of  the  above  symptoms  only  manifest 
themselves  some  months  after  the  attack  of  paralysis,  and  are 
the  result  of  atrophy  of  the  limb,  which  ceases  to  grow  at  the 


*  Smith,  On  Fractures  and  Dislocations,  p.  113. 


EXTEACAPSULAR  TRACTUEE  OF  FEMUE.  857 


same  rate  as  the  sound  one.  Examined  immediately  after  the 
fall,  it  will  be  found  to  be  simply  paralytic,  and  there  will  be  an 
absence  of  all  the  usual  symptoms  of  fracture.  But  if  certain 
accidents  .and  diseases  bear  some  resemblance  to  a  fracture 
of  the  neck  of  the  femur,  so  may  this  injury  be  sometimes  un- 
accompanied by  many  of  the  symptoms  which  ordinarily  cha- 
racterise it.  An  example  of  this  was  given  at  page  848,  and 
it  may  be  remembered  that  the  true  nature  of  the  lesion  was 
only  discovered  after  death.  There  are  no  signs  by  which  such 
an  injury  could  be  recognised  during  life :  the  mode  in  which 
it  happened,  the  age  of  the  patient,  and  the  pain  within  the 
joint,  might  lead  to  a  susijicion  of  its  na,ture,  but  nothing  more. 
Such  cases,  however,  are  so  rare,  that  nothing  more  need  be 
said  respecting  them  ;  but  they  suggest  great  caution  in  regard 
to  the  treatment  of  doubtful  cases. 


Table  to  Assist  in  the  Diagnosis  of  Intra-  and  Extracapsular 
Fractures  of  the  Femur. 


Intracapsular  Fracture. 


1.  Cause. — Often  slight 

or  indirect 

2.  Age.  —  Eare  before 

fifty 

3.  Sex. — More  frequent 

in  females. 

4.  Shortening. — Not  ex- 

ceeding an  inch. 
Can  be  removed  by 
moderate  extension 
but  recurs  when 
this  is  remitted 

5.  Position  of  the  limb. — 

It  rests  on  its  outer 
side 

6.  Position  of  trochan- 

ter. —  Nearer  the 
iliac  crest  than 
normal,  moves  in  a 
smaller  arc,  head 
of  the  bone  does 
not  move  with  it 

7.  Crepitus.  —  Difficult 

to  detect 

8.  Helplessness.—  Great 

9.  Pain. — Generally  mo- 

derate 

10.  Bruising. — Generally 
none 


Extracapsular  Fracture. 


Falls  on  the  trochanter 

■n-ith  great  force 
Not  peculiar  to,  though 
more  common  in  the  aged 
Relative    frequency  in 

males  and  females  not 

determined 
An  inch  and  a  half  to  two 

and  a  half 

Ditto 


Ditto 


Nearer  the  iliac  crest, 
often  detached,  does 
not  move  with  the  shaft 


Crepitus  readily  detected 

Ditto 
Often  severe 

Frequently  evident 


Extracapsular  Impacted 
Fracture. 


Falls  on  the  trochanter 
with  moderate  force 
Ditto 

Ditto 


Not  exceeding  an  inch. 
Cannot  be  overcome 
without  using  great 
force 


Inclination  OTitwards  less 


Nearer  the  iliac  crest, 
moves  with  the  shaft, 
and  the  head  of  the 
bone  moves  with  it 


None 

Limb  less  helpless 
Generally  slight 

Not  generally  evident 
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Prognosis. — Whether  a  fracture  of  the  neck  of  the  femur  be 
situated  within  or  without  the  capsular  ligament,  the  prognosis 
must  always  be  guarded ;  lameness,  in  a  greater  or  less  degree, 
is  inevitable  in  both  varieties ;  but  the  danger  to  life  is  not 
small,  especially  in  the  extracapsular  fractures  of  the  aged,  the 
chief  causes  of  death  being  shock,  irritative  fever,  or  gradual 
exhaustion  of  the  vital  powers. 

With  reference  to  the  proportion  of  deaths  to  recoveries,  the  tables  of  tlie 
Plotel  Dieu  show  a  mortality  of  nearly  one-third ;  but  this  is  evidently  much 
too  high,  and  is  attributable,  according-  to  Malgaigne,  to  the  treatment  pursued 
in  that  institution.  The  period  at  which  death  ensues  will  be  seen  in  the 
following'  analj'sis  of  sixty  specimens  of  fractured  cervix,  contained  in  the 
Museums  of  the  Richmond  Hospital  and  the  Richmond  School  of  Medicine,  in 
Dublin,  and  described  by  Dr.  R.  W.  Smith.  Of*these  sixty  specimens,  thirty- 
two  were  situated  within  the  capsular  ligament,  and  twenty-eight  without,  and 
of  the  individuals  from  whom  the  former  were  taken, 

13  died  within  2  months. 

10  „      1  month. 

6    „       »     2  weeks. 

Of  the  subjects  of  extracapsular  fracture, 

10  died  within  2  months. 
17  1  month. 

11  „       ,,       2  weeks. 

The  above  tables,  which  are  gathered  from  hospital  and  workhouse  practice, 
probably  give  a  too  unfavourable  view  of  the  results  of  this  accident,  and  if 
the  statistics  of  private  practice  could  be  obtained,  it  would,  I  believe,  show  a 
more  favourable  aspect.  The  union  of  a  fracture  of  the  neck,  external  to  the 
capsular  ligament,  takes  place  quite  as  readily  as  that  of  the  shaft  of  the  bone, 
and  provided  the  age  of  the  patient  is  not  extreme,  or  the  health  impaired,  or 
the  accident  caused  by  great  violence,  a  more  favourable  prognosis  may  be 
given  than  the  above  figures  would  indicate. 

Fractures  of  the  femur  through  the  trochanter  major. — '  Oblique 
fractures,'  observes  Sir  A.  Cooper,  '  sometimes  happen  through 
the  trochanter  major,  without  implicating  the  neck  of  the  bone.' 
'  The  first  case  of  this  kind  I  ever  saw,'  he  continues,  '  was  in 
St.  Thomas's  Hospital,  about  the  year  1786.  It  was  supposed 
to  be  a  fracture  of  the  neck  of  the  thigh-bone  within  the  capsule, 
and  the  limb  was  extended  over  a  pillow  rolled  under  the  knee, 
with  splints  on  each  side  of  the  limb,  by  Mr.  Cline's  direction. 
An  ossific  union  succeeded  with  scarcely  any  deformity,  except 
that  the  foot  was  somewhat  everted ;  and  the  man  walked 
extremely  well.  When  he  was  to  be  discharged  from  the 
hospital,  a  fever  attacked  him,  of  which  he  died ;  and  upon 
dissection  the  fracture  was  found  through  the  trochanter  major, 
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and  the  bone  was  united  with  very  little  deformity ;  so  that  his 
limb  would  have  been  equally  useful  a,s  before.'  This  fracture 
appears,  from  the  engraving,  to  be  situated  just  below  the 
anterior  inter-trochanteric  line,  and  to  intersect  the  trochanter 
near  its  centre,  leaving  part  of  this  process  connected  with  the 
neck  of  the  bone,  and  the  other  part  with  the  shaft. 

Its  distinguishing  marks  are,  '  a  fixed  state  of  the  upper  part 
of  the  trochanter,  whilst  its  lower  part  obeys  the  motion  of  the 
thigh-bone  ;  eversion  of  the  foot,  and  the  very  perceptible 
altered  position  of  the  trochanter  major ;  crepitus  felt,  if  a  rather 
free  movement  be  made  of  the  upper  part  of  the  limb,  and  very 
little  diminution  of  its  length.  But  when  the  fracture  happens 
below  the  insertion  of  the  principal  rotatory  muscles,  the  lower 
portion  of  bone  is  much  raised  by  the  action  of  the  gluteus 
maximus,  and  the  limb  becomes  very  much  shortened  and 
deformed  at  the  place  of  union  by  exuberant  callus.'  The 
treatment  need  not  differ  from  that  which  is  proper  for  fractures 
of  the  neck  of  the  femur. 

Separation  of  the  epiphysis  of  the  caput  femoris. — '  Fractures 
of  the  neck  of  the  femur,'  observes  Holmes,*  '  are  hardly  known 
in  childhood,  and  the  upper  epiphysis  is  so  small,  and  lies  so 
completely  within  the  bip-joint,  that  its  disjunction  is  unknown, 
except  perhaps,  in  the  foetus.' 

Several  supposed  examples  of  this  accident  have,  however,  been  recorded; 
one  by  South, t  which  happened  to  a  boy  ten  yea -s  of  age,  who  had  fallen  out 
of  a  first-floor  window  upon  his  left  hip.  The  limb  was  slightly  turned  out, 
but  scarcely  at  all  shoi-tened.  The  thigh  could  be  readily  moved  in  any  direction 
without  much  pain,  but  on  bending  the  limb  and  rotating  it  outwards,  a  very 
distinct  dummy  sensation  was  frequently  felt,  apparently  within  the  joint,  as  if 
one  articular  surface  had  slipped  off  another.  This  was  regarded  botli  by  Mr. 
South  and  Mr.  Green,  as  an  example  of  epiphyseal  separation,  and  he  was 
placed  upon  a  double  inclined  plane,  but  he  felt  so  little  inconvenience  from  it, 
that  he  several  times  left  his  bed  and  walked  about.  The  result  of  the 
treatment  is  not  mentioned.  Dr.  Post  |  also  relates  the  case  of  a  girl  sixteen 
years  of  age,  whom  he  supposed  was  the  subject  of  this  accident.  She  had  a 
child  in  her  arms,  and  making  a  false  step,  felt  something  give  way,  which 
obliged  her  to  lean  against  a  wall.  Dr.  Post  found  the  limb  an  inch  shorter 
than  the  opposite  one;  the  toes  turned  outwards,  no  swelling,  but  some  pain  at 
the  upper  part  of  the  thigh,  the  trochanter  major  moved  with  the  shaft,  and 
there  was  crepitus.  It  was  put  up  as  a  fracture,  but  a  permanent  sliortening  of 
a  quarter  to  half  an  inch  was  the  result. 


*  Holmes,  Diseases  of  Childhood,  2nd  edit.  p.  258. 
t  South,  note  to  Chelius's  Surgei-y,  vol.  i.  p.  56.5. 
X  Post,  New  York  Journ.  Med.  vol.  iii.  p.  190. 
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Fracture  of  the  epiphysis  of  the  trochanter  major. — In  the  fore- 
going section  it  has  been  shown  that  a  simple  fracture  may 
extend  through  the  trochanter  major,  either  from  the  shaft  or 
the  neck  of  the  femur ;  it  has  also  been  shown  that  this  process 
is  generally  broken,  and  sometimes  comminuted,  in  extracapsular 
fractures  of  the  neck  of  the  bone  ;  the  above  title,  however, 
would  imply  that  it  may  be  fractured  independent  of  the  shaft 
or  neck  of  the  femur,  and  of  this  there  is  certainly  not  sufficient 
evidence.  The  trochanter  may,  however,  be  separated  from  the 
femur,  by  violence,  at  an  earl}^  period  of  life,  before  it  has  become 
united  with  the  rest  of  that  bone  by  osseous  matter,  as  in  the  fol- 
lowing case,  communicated  to  Sir  A.  Cooper  by  Mr.  Aston  Key. 

A  young  girl,  about  sixteen  years  of  age,  in  crossing  the  street  tripped,  and 
in  falling  struck  her  trochanter  violently  against  the  curb-stone.  She  imme- 
diately rose,  and,  witliout  much  pain  or  difficulty,  walked  home ;  but  ex- 
periencing an  increase  of  pain,  she  was  admitted,  five  days  afterwards,  into 
Guy's  Hospital,  and  was  examined  by  Mr.  Key.  The  right  leg,  which  was  the 
one  injured,  was  considerably  everted,  and  appeared  to  be  about  half-an-inch 
longer  than  the  sound  limb.  It  admitted  of  pa?sive  motion  in  all  directions ; 
but  abduction  gave  her  considerable  pain.  She  had  perfect  command  over  all 
the  muscles,  except  the  internal  rotators.  No  crepitus,  or  displacement  of 
bone,  could  be  detected  on  the  closest  examination.  Nine  days  after  the 
accident  she  died.  The  post-mortem  examination  revealed  a  fracture  which 
had  detached  the  trochanter  from  the  body  and  neck  of  the  bone,  but  without 
tearing  through  the  tendons  attached  to  the  outer  side  of  the  process  ;  this  so 
efiectually  prevented  all  motion  of  the  fractured  portion  that  the  injury  could 
not  have  been  detected  during  the  life  of  the  patient. 

Treatment  of  fracture  of  the  necJc  and  upper  part  of  the  femur. — 
The  fact  of  the  possibility  of  bony  union  in  intracapsular  fractures 
being  established,  there  are  few  cases  in  which  it  ought  not  to 
be  attempted,  and  the  treatment  applicable  to  fractures  without 
the  capsule  is  equally  proper  for  those  within.  The  indications 
are — if  the  fracture  is  not  impacted — to  bring  the  fragments 
into  as  accurate  a  relation  to  each  other  as  possible,  and  to  keep 
them  so  during  the  treatment,  which  should  extend  over  a  period 
of  three  or  four  months.  There  are  two  ways  of  doing  this,  one 
by  the  straight  splint,  by  which  extension  as  well  as  fixation 
may  be  caused,  and  the  other  by  the  double  inclined  plane  or 
fracture  bedstead.  Mr.  Solly,  in  a  clinical  lecture  published  in 
the  Lancet  of  August,  1867,  advocates  the  last-named  plan  ; 
while  Professor  Hamilton  of  New  York,  prefers  the  straight 
position,  on  the  ground  that  patients  can  endure  this  position 
for  a  longer  time  with  less  suffering  than  the  flexed.  Which- 
ever of  these  methods  may  be  adopted,  it  must  not  be  forgotten 
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that  many  old  people  bear  confinement  badly  :  retention  of  urine 
is  not  uncommon,  and  bed-sores  are  by  no  means  infrequent. 
Under  these  circumstances  it  may  be  necessary  to  abandon  all 
attempts  to  procure  union,  and  allow  the  patient  to  rise  daily  and 
get  about  on  crutches,  as  recommended  by  Sir  A.  Cooijer.  In  im- 
pacted fractures  of  the  cervix,  forcible  extension  of  the  limb  with 
the  view  of  restoring  it  to  the  same  length  as  the  other,  must 
not  be  attempted,  or  the  fragments  may  be  unlocked,  and  thus 
placed  in  a  less  favourable  condition  for  union.  The  long  straight 
splint,  used  simply  as  a  retentive  and  not  an  extending  Ptppa- 
ratus,  is  therefore  all  that  is  needed  in  this  variety  of  fracture. 

Fractures^  of  the  shaft  of  the  femur. — These  occur  most  fre- 
quently in  its  middle  third.  Of  70  cases  observed  by  the  writer, 
46  were  broken  in  this  situation,  16  in  the  lower  third,  and  8  in 
the  upper.  Indirect  violence  occasioned  the  majority  of  these 
fractures  ;  but  of  those  due  to  direct  causes  the  greatest  number, 
both  absolutely  and  relatively,  occurred  in  the  middle  third  of 
the  bone. 

It  has  been  questioned  whether  a  fracture  of  the  shaft  of  the 
femur  can  be  produced  by  muscular  action;  but  of  this  many 
instances  are  on  record,  in  which  the  production  of  the  fracture 
cannot  be  explained  in  any  other  manner.  Thus  Beauchere 
has  given  an  account  of  a  man,  thirty-four  years  of  age,  who, 
while  sliding,  felt  himself  in  danger  of  falling  backwards,  and 
made  a  violent  effort  to  keep  uj) ;  he  did  not  fall,  but  he  heard 
at  the  instant  a  crack  high  up  in  the  right  thigh,  which  was 
found  to  be  broken  below  the  trochanters.^ 

The  mode  of  production  of  this  fracture  will  influence  to  a 
certain  extent  its  character  and  direction  :  thus  it  may  be 
multiple,  or  comminuted,  or  compound,  if  caused  by  machinery 
or  the  passage  of  a  heavy  weight  over  the  thigh  ;  transverse  iu 
direction,  if  caused  by  a  sharp  blow,  and  more  or  less  oblique 
by  a  fall  on  the  feet,  or  under  a  heavy  load.  The  direction  and 
degree  of  obliquity  vary  greatly;  in  the  upper  third  of  the 
bone  the  prevailing  direction,  according  to  Malgaigne,  is  down- 
wards and  inwards ;  in  the  middle  third  of  the  bone,  according 
to  the  same  author,  it  is  downwards  and  forwards  ;  while  in 
the  lower  third,  we  are  assured,  it  is  more  prone  to  assume  a 
transverse  direction ;  and  oblique  fractures  are  more  rare,  and 


*  Beaucliere,  Joiirn.  de  Med.  de  Lerou.r,  tome  xxx.  p.  33G. 
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Fig.  116. 


not  very  constant  in  direction  ;  thus,  they  may  run  downwards, 
outwards,  and  forwards,  or  downwards  and  inwards,  or  down- 
wards and  forwards ;  or  there  may  be  impaction  of  the  upper 
fragment  in  the  lower.  Perhaps  the  most  common  direction  is 
downwards  and  forwards,  and  the  most  rai*e  downwards  and 
backwards.  In  Avhatever  part  of  the  shaft  the  fracture  may  be 
situated,  and  whatever  may  be  its  direc- 
tion, it  is  rare  that  displacement  of  the 
fragments  does  not  occur,  the  lower  frag- 
ment being  drawn  upwards,  behind,  and 
generally  a  little  to  the  inner  side  of  the 
upper ;  and  sometimes  acting  upon  the 
latter,  so  as  to  cause  it  to  project  for- 
wards, or  outwards,  or  inwards,  and  thus 
produce  more  or  less  angular  distortion. 
This  is  best  seen  and  most  frequently  ob- 
served when  the  fracture  is  situated  in 
the  upper  third  of  the  bone,  and  the  dis- 
tortion so  occasioned  has  been  attributed 
to  the  action  of  the  psoas  and  iliacus 
muscles  drawing  the  upper  fragment 
forwards ;  but  that  this  is  not  the  sole 
cause  may  be  easily  proved  by  an  ex- 
amination of  the  numerous  specimens 
of  this  fracture  in  our  London  museums. 
From  these  it  will  be  seen  that  the  dis- 
placement of  the  upper  fragment  may  be 
in  any  direction  ;  outwards,  inwards,  for- 
wards, or  backwards,  which  could  not  be 
the  case  were  its  position  solely  depen- 
dent on  the  action  of  its  own  muscles. 
This  is  important  as  respects  the  treat- 
of  fracture  of  the  femur  in  its 
third,  and  the  more  so  because 


Oblique  fracture  of  the  lower 
third  of  the  feiinir,  down- 
wards and  forwards.  (From 
St.  George's  Hospital  Mu-  ment 
seum.) 

upper 


our  great  authority,  Sir  Astley  Cooper,  has  omitted  all  mention 
of  any  other  distortion  than  of  the  upper  fragment  forwards 
and  upwards,  which  he  attributes  to  the  action  of  the  psoas  and 
iliacus  muscles,  assisted  by  the  pectineus ;  and  '  to  prevent  this 
horrid  distortion,  two  circumstances,'  he  says,  'ought  to  be 
strictly  observed  :  the  one  is  to  elevate  the  knee  very  much 
over  the  double  inclined  plane;  and  the  other  to  place  the 
patient  in  a  sitting  position,  supporting  him  by  pillows  during 
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the  process  of  union.'  *  Now  the  predominant  direction  of 
the  displacement  of  the  upper  fragment  is  not  directly  for- 
wards, but  outwards  and  forwards ;  and  the  specimen  of  this 
fracture  which  Sir  Astley  has  had  figured  in  his  work  is  an 
example  of  the  displacement  of  this  fragment  directly  out- 
wards, a  position  which  has  evidently  been  brought  about  by 
the  action  of  the  lower  fragment  upon  it ;  the  latter  is  at  the 
same  time  rotated  one-fourth  of  a  circle  outwards,  so  as  to 
bring  its  anterior  surface  to  correspond  with  the  external  sur- 
face of  the  upper  fragment ;  and  hence  the  apparent  projection 
of  the  latter  forwards  and  upwards. 

A  very  fine  example  of  the  tilting  of  the  proximal  fragment 
directly  upwards  is  figured  below.    The  specimen  was  removed 


Fig.  117. 


Sir  A.  Cooper's  specimen  of  fraetiire  Eectangular  tinion  of  fraeUire  of  the  upper 

of  the  upper  third  of  the  femur.  third  of  the  femur.    (From  the  Museum 

(In  St.  Thomas's  Hospital  Mu-  of  Westminster  Hospital.) 
seum.) 


from  a  female  brought  to  the  Westminster  Hospital  for  dis- 
section, and  is  described  by  Mr.  Heath  in  vol.  xi.  of  the  Patho- 
logical 8ociety''s  Transactions. 


*  Op.  cit.  p.  191. 
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Combined  with  the  displacements  in  the  axis  of  the  limb,  or 
at  right  angles  with  it,  are  those  by  rotation  :  in  a  large  number 
of  our  museum  specimens,  one  or  both  fragments  a,re  seen  to 
have  undergone  some  rotation  on  their  axis  ;  but,  in  the  absence 
of  any  history  with  the  greater  number  of  them,  it  is  impossible 
to  say  whether  such  rotation  was  of  the  upper  fragment,  or  of 
the  lower,  or  of  both ;  or  how  much  of  it  might  be  due  to  direct 
muscular  action,  and  how  much  to  mere  physical  causes. 

Symptoms  and  diagnosis. — The  usual  symptoms  of  a  fracture 
of  the  shaft  of  the  femur  are,  shortening  and  deformity  of  the 
thigh,  which  is  generally  unnaturally  curved,  with  the  convexity 
forwards  and  outwards;  eversion,  and  loss  of  power  of  the 
limb  ;  pain,  and  abnormal  mobility  at  the  seat  of  fracture  ;  and 
crepitus  on  rotation.  The  nature  of  the  injury  is  so  very 
apparent,  that  it  cannot  easily  be  mistaken  for  any  other ;  but 
the  determination  of  the  direction  of  the  fracture,  whether 
transverse  or  oblique,  is  by  no  means  easy,  and  not  always 
possible.  If  the  fracture  be  in  a  young  child,  if  it  have  happened 
from  direct  violence,  if  it  be  situated  near  the  centre  of  the 
shaft,  and  if  the  shortening  of  the  limb  be  inconsiderable,  the 
fracture  is  assumed  to  be  transverse  in  direction  ;  but  a  nearer 
approach  to  accuracy  may  be  arrived  at  by  attending  to  the 
circumstances  under  which  crepitus  may  be  elicited  :  if  this 
phenomenon  can  be  evoked  in  a  shortened  limb,  without  pre- 
vious extension,  it  is  presumptive  evidence  that  the  fracture  is 
oblique ;  if,  on  the  contrary,  the  limb  be  shortened,  and  rota- 
tion produce  no  crepitus  till  it  has  been  restored  by  extension 
to  its  normal  length,  we  may  reasonably  presume  that  the 
fracture  is  a  transverse  one. 

Prognosis. — The  prognosis  of  a  fracture  of  the  shaft  of  the 
femur  must  depend  on  its  nature,  the  mode  of  its  production, 
and  the  age  of  the  patient.  If  the  fracture  be  compound,  or 
complicated  with  the  wound  of  a  large  vessel,  or  extend  into 
the  knee-joint,  the  prognosis  must  be  guarded,  though  not 
absohitely  unfavourable.  If  it  occur  in  aii  old  person,  and  from 
great  violence,  as  from  a  railway-carriage  passing  over  the 
limb,  or  if  it  be  compound  and  commimicate  with  the  knee- 
joint,  the  case  is  one  of  the  greatest  danger,  and  the  prognosis 
will  be  most  unfavourable.  On  the  contrary,  a  simple  fractui-e 
of  the  shaft,  if  properly  managed,  and  uncomplicated  with  any 
other  injury  or  disease,  will  nearly  always  do  well ;  and  though 
some  shortening  of  the  limb  usually  results,  it  is  insufficient  to 
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impair  its  usefulness,  or  to  cause  more  than  a  slight  lameness ; 
a  favourable  prognosis  may  therefore  be  given. 

Treatment. — Much  contrariety  of  opinion  prevails  respecting 
the  possibility  of  curing  a  fracture  of  the  femur,  in  the  adult, 
without  shortening ;  and  from  the  time  of  Hippocrates  to  the 
present  day,  the  profession  has  been  ranged  in  tvro  opposite 
camps — one  side  declaring  that  shortening  of  the  limb  may  be 
prevented,  and  the  other  as  positively  denying  it. 

To  determine  this  question,  and  without  bias  either  on  one  side  or  the  other, 
the  writer  employed  some  of  his  leisure  hours  in  the  summer  of  1857  in  examining 
all  the  fractured  thighs  then  under  treatment  in  the  different  hospitals  of  this 
metropolis,  till  he  had  procured  nearly  the  same  number  of  cases  of  this 
accident  from  each.  To  insure  accuracy,  each  limb  was  measured  by  a 
graduated  tape  from  the  anterior  superior  spinous  process  of  the  ilium — 1st,  to 
the  lower  border  of  the  patella ;  2ndly,  to  the  extremity  of  the  outer  malleolus  ; 
and  3rdly,  to  that  of  the  inner ;  and  the  result  was  written  down  on  the  spot. 
The  total  number  of  patients  thus  examined  was  50,  of  whom  41  were  males, 
and  9  were  females.  Their  ages  varied  from  84  to  2  years ;  30  being  adults, 
and  20  children  under  15  years  of  age.  Now  of  the  total  number,  only 
15  escaped  deformity,  and  of  these  12  were  children,  leaving,  therefore,  but 
3  adults  out  of  30  in  whom  no  shortening  had  taken  place,  and  showing  that 
under  the  present  mode  of  treating  these  fractures  in  the  London  hospitals, 
shortening  of  the  limb  follows  in  90  per  cent,  of  the  adults  admitted,  and  in 
40  per  cent,  of  the  children.  Even  this  high  percentage  is  probably  underrated 
as  regards  adults ;  for,  in  truth,  two  of  the  latter  in  whom  no  shortening  was 
found  were  recent  admissions,  the  accident  having  happened  but  two  days 
previously  in  the  one  case,  and  four  days  in  the  other,  rendering  it  therefore 
doubtful  what  the  ultimate  issue  might  be :  even  the  single  case  in  which 
there  was  no  shortening  is  not  free  from  suspicion,  for  although  the  accident 
had  occurred  five  weeks  before,  the  long  splint  was  still  on,  and  in  the  absence 
of  examination  without  it,  one  could  not  be  sure  that  the  limb  had  been 
fractured.  The  writer's  individual  experience  at  the  Westminster  Hospital  is 
entirely  confirmatory  of  the  above  results  obtained  at  all  the  other  hospitals ; 
and  with  the  full  knowledge  of  this  tendency  to  shortening  in  fractures  of  the 
femur,  and  with  every  attempt  to  prevent  it,  he  has  not  yet  .succeeded  in  a 
single  case  in  the  adult,  nor  has  he  found,  in  upwards  of  100  specimens  of  this 
fracture  which  he  has  examined  in  the  various  museums  of  the  metropolis, 
more  than  one  in  which  there  was  not  some  shortening.  "With  reference  to 
the  amount  of  shortening  in  the  35  cases  out  of  the  50  already  mentioned, 
it  was — 


^  an  inch  in  4 

§        -V        !I  ^ 

a  10 
1  11  9 


1|  to  1^  inches  in  4 
2  3 


and  in  one  it  was  not  ascertained,  both  thighs  being  broken. 

These  results  of  the  writer's  own  observations  are  fullv  confirmed  by 
Malgaigne  and  Hamilton  ;  the  former  of  whom  bears  this  strong  testimony  on 
the  subject:  'There  has  been  too  much  discrepancy  of  opinion  among  surgeons 
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in  regard  to  this  (shortening).  Hippocrates  gives  the  idea  that  the  shortening 
can  always  be  obviated ;  Celsus  goes  to  the  opposite  extreme,  declaring  that  a 
thigh  once  broken  must  ever  remain  shorter  than  its  fellow.  At  a  period  by 
no  means  remote  from  our  own,  Desault  claimed  to  cure  all  fractures  without 
shortening,  and  his  journal  contains  several  such  cases.  In  imitation  of  him, 
many  surgeons  have  varied,  corrected,  and  improved  apparatuses  for  permanent 
extension,  and  hfive  announced  as  complete  successes  from  them.  I  must, 
however,  state  positively  that  I  have  never  obtained  anything  of  the  kind, 
either  with  contrivances  of  my  own,  or  with  those  of  others,  or  even  when  I 
have  invited  the  inventors  of  such  apparatuses  to  apply  them  in  my  wards.  I 
have  more  than  once  examined  persons  said  to  be  cured  without  any  shortening, 
but  always  discovered  such  shortening  by  cai-eful  measurement.  The  mistake 
of  all  those  who  have  thought  they  had  obtained  these  miraculous  cures  was, 
that  they  never  dreamed  of  comparing  the  two  limbs  in  regard  to  their  length; 
I  will  say,  moreover,  that  they  were  most  commonly  ignorant  of  the  proper 
way  to  obtain  a  good  and  correct  measurement.  Some  have  been  deceived  in 
another  way  ;  they  have  lighted  upon  fractures  with  interlocking,  especially  in 
young  subjects,  and  have  imagined  that  they  had  corrected  by  treatment  a 
shortening  which  never  existed.  In  short,  when  the  fragments  remain  ia 
contact,  or  when  we  can  replace  them  and  keep  them  so  by  means  of  their 
serrations,  it  is  easy  to  cure  a  fracture  of  the  femur  without  shortening ;  in  the 
absence  of  these  two  conditions  the  thing  is  simply  impossible.'  * 

Hamilton  also  states,  that  'in  case  of  an  oblique  fracture  of  the  shaft  of  the 
femur  occurring  to  an  adult,  whose  muscles  are  not  paralysed,  but  which  offer 
the  ordinary  resistance  to  extension  and  countei'-extension,  and  where  the  ends 
of  the  bone  have  once  been  completely  displaced,  no  means  have  yet  been 
devised  by  which  an  overlapping  and  consequent  shortening  of  the  end  of  the 
broken  bone  can  be  prevented.'  He  also  affirms  that  '  the  average  shortening 
in  simple  fractures,  where  the  best  appliances  and  the  utmost  skill  have  been 
employed,  is  about  three-fourths  of  an  inch.'  t 

The  causes  of  these  different  results  in  the  adult  and  in  the 
child  probably  depend  on  the  different  chemical  composition  of 
the  bones  at  these  two  periods  of  life,  and  the  modifying  influ- 
ence which  this  exerts  on  the  form  and  completeness  of  the 
fracture.  In  the  child,  too,  the  periosteum  is  thicker,  and  in 
many  cases  only  partially  torn  through — or  not  torn  through 
at  all — so  that  complete  displacement  of  the  fragments  does 
not  take  place. 

In  the  treatment  of  fractures  of  the  shaft  in  the  adult,  three 
indications  should  be  fulfilled — 1,  coaptation  and  fixation  of 

*  Malgaigne,  op.  cit.  72.3. 

+  Hamilton,  op.  cit.  -Srd  edit.  p.  405.  Notwithstanding  this  strong  testi- 
mony, surgeons  are  still  to  be  found  hardy  enough,  or  ignorant  enough,  to 
repeat  the  fallacies  which  have  been  so  often  refuted,  and  to  vaunt  their 
s'iccess  in  the  cure  of  oblique  fractures  in  the  adult,  without  shortening.  Why 
do  not  these  surgeons,  instead  of  publishing  their  cases  in  tlie  journals,  produce 
their  patients  at  some  of  the  medical  societies  ? 
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the  fragments  ;  2,  moderate  extension  ;  and  3,  gentle  compres- 
sion and  support  of  the  limb.  Provided  these  requirements 
are  carried  out,  it  matters  little  what  apparatus  may  be  em- 
ployed :  but  that  which  can  be  applied  with  the  least  disturb- 
ance of  the  fractured  bone,  and  is  most  comfortable  to  the 
feelings  of  the  patient,  should  be  preferred.  The  time  has  gone 
by  when  the  relative  advantages  of  the  straight  and  of  the 
flexed  position  are  worth  discussing,  the  great  majority  of 
surgeons  in  all  parts  of  the  world  being  agreed  on  the  supe- 
riority of  the  former.  Fractures  even  which  were  thought 
pre-eminently  to  require  a  flexed  position  of  the  limb,  as  those 
in  the  upper  third  of  the  thigh,  are  now  usually  treated  in  the 
straight  position.  There  are  three  principal  ways  of  doing 
this :  in  one  it  is  effected  by  means  of  a  long  splint  on  the 
outside  of  the  limb,  extending  from  the  axilla  to  a  few  inches 
beyond  the  foot,  as  in  the  splint  which  goes  by  the  name  of 
Liston's.  This  provides  not  only  for  the  immobility  of  the 
whole  limb  and  trunk,  but  acts  also  as  an  extending  apparatus. 
The  following  is  the  ordinary  mode  of  applying  it : — 

The  patient  lying  on  his  back  on  a  firm  flat  mattress,  a  few 
turns  of  a  roller  should  be  first  carried  round  the  foot  and 
ankle  ;  then  the  splint,  well  padded  on  its  inner  side  and  reach- 
ing from  a  point  opposite  the  nipple  to  four  or  five  inches 
beyond  the  foot,  must  be  laid  on  the  outside  of  the  fractured 
limb,  and  firmly  secured  to  the  latter  by  several  more  turns  of  the 
same  roller  around  the  foot  and  ankle  and  splint,  and  throvigh 
the  notches  at  its  lower  extremity;  it  may  then  be  carried 
upwards  as  high  as  the  knee.  At  this  stage  of  the  j^roceeding 
traction  should  be  steadily  made  on  the  limb  by  assistants,  till 
its  length  equals,  or  even  slightly  exceeds,  its  fellow,  as  ascer- 
tained by  measuring  with  a  tape  from  the  anterior  superior 
spinous  process  of  the  ilium  to  the  lower  border  of  the  patella. 
When  this  has  been  effected,  the  perineal  bandage  must  be 
applied,  its  padded  centre  resting  on  the  perinseum,  and  its 
two  ends  passed  thi-ough  the  holes  in  the  upper  part  of  the 
splint  and  tied  on  its  outside.  By  this  means  the  splint  is  pre- 
vented from  ascending,  and,  by  tightening  the  jierineal  bandage, 
it  can  even  be  forced  downwards,  and  powerful  traction  thus 
exerted  on  the  limb.  Lastly,  the  remainder  of  the  limb  should 
be  encircled  by  the  roller,  and  the  upper  part  of  the  sjDlint 
bound  to  the  trunk  by  a  few  turns  of  a  broad  rib-bandage.  This 
method  of  treating  fractures  of  the  thigh,  though  so  generally 
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adopted,  is  not  free  from  several  grave  defects.  In  the  first  place, 
tlie  application  of  tlie  circular  bandage  to  the  limb  necessarily 
involves  much  handling  of  the  fracture,  and  consequently,  more 
or  less  disturbance  of  the  fragments,  while  at  the  same  time  it 
is  next  to  impossible  to  keep  up  sufficient  extension  during  the 
somewhat  tedious  process  of  bandaging  from  the  toes  to  the 
trunk.  Moreover,  however  skilfully  it  may  be  put  on  in  the  first 
instance,  in  a  few  days  it  becomes  loose,  and  a  repetition  of  the 
process  is  necessary.    For  these  reasons  I  hold  it  to  be  prefer- 
able to  substitute  for  the  roller  a  sheet  or  table-cloth,  as  recom- 
mended by  Mr.  Syme,  or  towels,  or  broad  bands  with  buckles, 
or,  indeed,  anything  which  will  effectually  maintain  the  splint 
in  position,  without  making  unequal  pressure  on  any  part  of 
the  limb,  and  which  does  not  require,  during  its  application  or 
readjustment,  the  holding  up  of  the  limb  which  is  necessitated 
by  the  ordinary  bandage.    The  next  objection  to  this  method 
is  the  perineal  ba.ndage,  which,  if  tight  enough  to  keep  up 
effectual  traction  on  the  limb,  is  apt  to  cause  ulceration  of  the 
skin  in  the  neighbourhood  of  the  ankle  and  perinseum,  or  oedema 
of  the  limb  by  its  pressure  on  the  veins  of  the  upper  part  of  the 
thigh.    To  obviate  this,  Hagedorn's  splints,  as  modified  by 
Gibson,  may  be  used,  the  principle  of  which  consists  in  having 
a  crutch  affixed  to  the  upper  end  of  the  splint,  whereby  the 
counter-extension  is  made  from  the  axilla  instead  of  the  peri- 
ncBum.    In  this  apparatus  a  similar  splint  is  applied  to  the 
sound  limb,  and  the  lower  ends  of  each  pass  through  a  foot- 
board to  which  the  feet  are  attached.    Or  De  Morgan's  long 
splint  and  pulleys  may  be  applied  to  the  opposite  limb.  This 
consists  of  a  long,  straight,  stout  splint,  with  a  piece  of 
wood  about  a  foot  in  length  let  in  at  right  angles  to  it  about 
six  inches  from  its  lower  end.    The  long  arm  of  the  splint 
is  well  padded  on  its  inner  side.    An  inch  or  two  from  the 
upper  end  of  the  splint  is  a  small  pulley,  fixed  in  an  aperture 
made  for  the  purpose;  a  similar  one  is  placed  at  the  lower 
end.    That  part  of  the  splint  which  is  let  in  at  right  angles 
is  provided  with  a  slit  extending  nearly  its  whole  length,  ad- 
mitting another  pulley  of  similar  size,  which  can  be  shifted  to 
various  parts  by  means  of  an  iron  pin  passing  through  holes 
bored  in  the  sides  of  the  cross-piece.    A  strong  piece  of  strap- 
ping is  now  applied  to  the  sides  of  the  leg,  leaving  a  loop  at  the 
sole  of  the  foot,  as  in  the  ordinary  way,  care  being  taken  that  the 
loop  shall  be  large  enough  to  admit  a  tightly -rolled  leg-bandage; 
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this  being  placed  transversely  at  about  the  middle  of  the  sole 
of  the  foot,  so  that  it  is  enabled  to  receive  all  lateral  pressure 
when  extension  is  applied.    Without  this,  the  strapping  would 


cut  the  hollow  and  outer  side  of  the  foot,  and  give  rise  to  con- 
siderable pain  and  inconvenience.  In  cases  of  fracture  of  the 
leg,  the  strapping  should  not  come  above  the  seat  of  injury. 
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The  foot  should  now  be  bandaged,  so  as  to  retain  the  strapping- 
firmly.  A  piece  of  strong  cord  is  then  fastened  to  the  loop  of 
plaster,  so  as  to  include  it  and  the  roller,  and  this  gives  us  a 
fixed  point  to  pull  upon  from  below.  The  cord,  thus  fastened, 
is  next  passed  over  the  pulley  which  lies  in  the  slit  in  the  cross-  . 
piece,  then  over  the  pulley  at  the  lower  end  of  the  splint,  and 
is  cari'ied  to  about  the  middle  of  the  outside  of  the  long  side- 
piece.  Here  it  is  attached  to  one  end  of  a  patent  elastic  door- 
spring,  or  accumulator.  To  the  upper  end  of  the  elastic  is 
attached  a  piece  of  wood,*  about  four  inches  long,  one  inch 
broad,  and  half  an  inch  thick,  perforated  by  three  holes  equi- 
distant, and  just  large  enough  to  admit  the  cord  used.  By  one 
of  these  holes,  it  is  secured  to  the  elastic.  A  well-padded 
perineal  band  is  now  applied,  to  the  upper  part  of  which  a 
separate  piece  of  cord  is  fastened.  This  is  brought  over  the 
pulley  at  the  upper  end  of  the  splint,  and  then  made  to  per- 
forate successively  the  two  remaining  holes  in  the  piece  of 
wood  attached  to  the  elastic.  It  will  now  be  evident  that,  by 
slipping  this  piece  of  wood  up  the  cord  fastened  to  the  perineal 
band,  the  elastic  will  be  put  on  the  stretch,  and,  in  this  way, 
extension  may  be  regulated  to  a  nicety. 

The  limb  may  now  be  brought  into  position,  and  extension 
applied  as  far  as  is  deemed  proper.  In  all  cases  I  hold  it  to 
be  advisable  to  apply  short  splints  to  the  thigh  ;  and  indis- 
pensable to  do  so  when  the  fracture  is  in  the  upper  third  of  the 
bone. 

Dr.  Gurdon  Buck  believes  that  better  results  may  be  obtained 
when  the  extension  is  made  by  means  of  a  weight  and  pulley, 
as  seen  in  the  engraving.  In  this  apparatus  the  long  splint  is 
dispensed  with,  and  the  thigh  only  is  surrounded  with  four 
short  splints,  while  counter-extension  is  provided  for  by  means 
of  a  perineal  band,  having  its  two  ends  made  fast  to  the  head 
of  the  bedstead.  '  The  advantages  claimed  for  this  method 
over  others  heretofore  in  use,  are  its  great  simplicity  of  an^ange- 
ment,  facility  of  management,  and  especially  the  comfort  it 
affords  the  patient  during  a  long  confinement  in  bed.'  f  It  is 
only  fair  to  the  late  Mr.  James  of  Exeter,  to  state  that  he 

*  Similar  to  what  is  used  for  tightening  the  ropes  of  tents.  It  is  used  here 
on  the  same  principle,  and  was  sugp:ested  by  Mr.  I)e  Morgan. 

t  Description  of  an  Improved  E.xtension  Apparatus  for  the  Treatment  of 
Fracture  of  the  Thigh,  &c.,  introduced  by  Gurdon  Buck,  M.D.,  Surgeon  to  the 
New  York  Hospital,  St.  Luke's  Hospital,  &c.,  &c. 
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made  use  of  the  weight  and  pulley  many  years  before  it  was 
employed  in  America. 

The  third  mode  of  treating  fractures  of  the  thigh  in  the 
extended  position  is  by  one  of  the  various  forms  of  the  so-called 
immovable  apparatus.  In  spite  of  their  unquestionable  value 
in  a  large  number  of  fractures,  I  must  dissent  from  the  propriety 
of  their  application  to  recent  fractures  of  the  thigh  in  the 
adult,  on  the  grounds  already  stated  against  the  ordinary  cir- 
cular bandage. 

As  Mr.  Erichsen  is,  I  believe,  the  only  London  surgeon  of  note  who  advocatrs 
the  employment  of  the  immovable  apparatus  iu  recent  fractures  of  the  thip-h,  I 
here  subjoin  his  directions  for  applying  it.  'The  whole  limb  is  enveloped  in 
a  layer  of  cotton-wadding,  which  is  thickly  laid  along  and  over  the  osseous 
prominences ;  over  this  should  be  laid  splints  of  thick  and  coarse  pasteboard 
soaked  in  thin  starch,  properly  shaped  to  fit  the  limb,  extending  beyond,  and 
fixing  securely  the  two  joints  above  and  below  the  fracture  :  the  hip  and 
knee  when  the  thigh  is  broken  ;  the  knee  and  ankle  when  the  leg  is  fractureei. 
The  pasteboard  should  be  soft,  not  milled,  and  be  doubled  and  torn  down,  tiat 
cut,  as  in  this  way  the  edges  are  not  left  sharp.  If  much  strength  be  not 
required,  as  in  children,  or  in  some  fractures  of  the  upper  extremity,  a  lew 
slips  of  brown  paper,  well  starched,  may  be  substituted  for  the  pasteboard. 
A  bandage  saturated  with  thick  starch  must  now  be  firmly  applied ;  and  lastly, 
this  is  to  be  covered  by  another  dry  roller,  the  inner  sides  of  the  turns  of  which 
may  be  starched  as  it  is  laid  on.  I  always  take  especial  care  not  to  apply  any 
roller  or  bandage  directly  to  the  fractured  part  under  the  splints,  and  always 
to  include  in  the  starched  apparatus  the  two  joints  that  are  connected  with 
the  broken  bone,  so  that  complete  immobility  of  the  fragments  may  be  secured. 
Durine:  the  application  of  this  apparatus,  extension  must  be  kept  up  by  an 
assistant,  so  as  to  hold  the  fracture  in  position,  and,  until  the  starch  is  thorougblv 
dried,  which  usually  takes  from  thirty  to  fifty  hours,  a  temporarj'  wooden  splint 
may  be  applied  to  the  limb,  so  as  to  keep  it  to  its  proper  length  and  shape.'  * 

While  advocating  the  straight  position  for  fractures  of  the 
thigh  generally,  I  would  by  no  means  be  understood  to  deny  the 
occasional  propriety  of  adopting  the  flexed,  and  for  this  any  of 
the  many  fracture  beds  in  use  are  preferable  to  the  simple  double 
inclined  plane.  The  bedstead  is  not  intended  to  suj^ersede  the 
employment  of  lateral  splints,  which  should  extend  from  the 
trochanter  to  the  knee  on  the  outer  side,  and  from  the  perinaeum 
to  the  same  point  on  the  inner,  and  be  firmly  secured  by  straps 
and  buckles. 

A  few  words  must  be  added  on  the  treatment  of  these  frac- 
tures in  infants  and  young  children.  For  them  it  is  seldom 
necessary  to  do  more  than  encircle  the  thigh  from  the  knee  to 


*  Erichsen,  Science  and  Art  of  Surjenj,  5th  edit.  vol.  i.  p.  242. 
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the  hip  with  soap-plaster  spread  upon  leather,  care  being  taken 
that  it  is  not  applied  too  tightly,  and  that  the  skin  in  the 
peringeum  and  its  neighbourhood  is  kept  dry  and  clean  by 
changing  the  napkins  the  moment  they  become  soiled,  and 
washing  the  parts  from  time  to  time  with  a  solution  of  alum  : 
a  little  lapis  powder  dusted  on  the  parts,  or  zinc  ointment 
i-ubbed  in,  is  an  excellent  preservative  against  inflammation 
and  excoriation.  In  older  children,  splints  of  leather  or  gutta- 
percha or  the  immovable  apparatus  may  be  applied.  What- 
ever plan  of  treatment  may  be  selected  for  these  fractures,  it 
is  essential  to  bear  in  mind  that  the  amount  of  shortening  is, 
to  a  great  extent,  within  the  control  of  the  surgeon ;  and 
though  he  may  fail  to  prevent  it  altogether,  he  may  greatly 
diminish  it  by  care  and  frequent  supervision.  As  respects  the 
duration  of  the  treatment  for  a  simple  fracture  of  the  thigh,  it 
will  average  from  two  to  three  months  in  an  adult,  and  from 
six  weeks  to  two  months  in  a  child.  It  is  by  no  means  neces- 
sary that  patients  should  remain  in  bed  all  this  time ;  six  weeks 
will  generally  be  long  enough  for  an  adult,  and  four  weeks  for 
a  child ;  after  which  the  immovable  apparatus  should  be  applied, 
and  they  may  be  allowed  to  go  about  on  crutches ;  but  they 
will  seldom  be  able  to  dispense  with  all  support  to  the  limb 
under  the  period  mentioned  above. 

In  compound  fractures,  unless  both  the  soft  parts  and  bone 
are  crushed,  or  the  principal  blood-vessels  or  nerves  of  the  limb 
torn  through,  or  the  knee-joint  opened,  amputation  should  not 
be  performed  ;  but  a  long  interrupted  splint  applied  on  the  outer 
side  of  the  limb,  and  the  wound  treated  on  general  principles. 
In  some  cases,  the  long  splint  may  be  dispensed  with,  and 
even  the  short  thigh  splints — extension  and  counter-extension 
being  provided  for  by  the  weight  and  pulley,  and  a  perineal 
belt,  while  inversion  or  eversion  of  the  foot  is  prevented  by 
sand-bags  placed  on  each  side  of  the  leg.  Out  of  twenty-one 
cases  of  compound  and  comminuted  fractures  of  the  thigh, 
taken  indiscriminately  and  treated  in  the  above  manner  by 
Surgeon  Van  Steinberg,  of  the  53rd  N.  Y.  S.  V.,  nineteen  re- 
covered with  tolerably  useful  limbs.* 

Fractures  into  the  Tcnee-jomt. — These  may  involve  each  or  all 
of  the  bones  entering  into  the  formation  of  the  joint,  and  the 


*  S.  Swiubumej  American  Medical  Times,  18G3,  vol.  i.  p.  149. 
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gravity  of  the  accident  will  be  in  direct  relation  to  the  number 
of  the  bones  implicated,  their  degree  of  comminution,  and 
whether  the  fracture  be  simple  or  compound.  Fractures  of  the 
femoral  part  of  the  joint  may  be  situated  either  above  the  con- 
dyles or  through  them ;  and  may  be  transverse,  oblique,  or 
vertical.  Not  unfrequently  they  are  multiple,  the  two  condyles 
being  detached  from  the  shaft  by  a  transverse  fracture,  and  from 
each  other  by  a  vertical  or  oblique  fracture.  The  latter  also  may 
traverse  either  condyle,  or  the  intercondyloid  space.  In  young 
children  the  epiphysis  is  sometimes  separated  from  the  shaft,  and 
this  may  be  combined  with  a  fracture  through  one  of  the  condyles. 

Chips  of  bone  or  portions  of  articular  cartilage  are  also  occasionally  detached 
from  the  condyles  into  the  joint,  as  in  a  case  recently  recorded  by  Pro- 
fessor Volkmann  of  Halle,  where  after  a  heavy  fall  on  the  knee  while  the  limb 
was  in  a  state  of  acute  flexion,  a  portion  of  the  cartilage  of  the  inner  condyle, 
measuring  nineteen  mm.  in  diameter,  was  broken  off,  and  gave  rise  to  symp- 
toms of '  loose  cartilage.'  Between  four  and  five  mouths  after  the  accident  this 
foreign  body  was  extracted  by  an  incision  about 
two-thirds  of  an  inch  long,  made  directly  down 
to  it,  the  skin  having  been  previously  displaced 
so  that  the  skin  wound  should  not  afterwards 
coincide  with  that  into  the  joint  capsule.  The 
limb  was  put  up  in  a  plaster  of  Paris  splint,  and 
the  patient  recovered  without  a  bad  symptom.* 

Fractures  of  the  head  of  the  tibia  are 
more  rare,  and,  unless  compound,  they 
are  not  usually  dangerous  ;  nevertheless, 
lameness  not  unfrequently  results  from 
the  inflammation  which  these  fractures 
set  up  in  the  knee-joint,  and  the  per- 
manent stiffness  which  follows. 

These  injuries  are  sometimes  caused 
by  getting  the  leg  between  the  spokes 
of  a  wheel  in  motion,  by  falls  on  the 
knee,  or  by  kicks.  The  nature  of  the 
accident  is  recognised  by  the  mobility 
of  the  fragments,  the  crepitus,  the  swell- 
ing of  the  joint,  and  the  impossibility 
of  bearing  any  weight  on  the  limb. 

No  absolute  rule  can  be  laid  down  as  to  the  position  in  which 


Separation  of  the  lower  epi- 
physis of  the  femui',  com- 
bined with  fracture.  (From 
the  Museum  of  St.  George's 
Hospital.) 


*  Deutsche  Klinik,  1867,  p.  448.  See  also  Teale,  Med.-Chir.  Trans,  vol 
xxxix  ;  BrodhiU'st,  St.  George  s  Hospital  Reports,  ii.  p.  141. 
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the  limb  should  be  placed  in  the  several  varieties  of  frac- 
ture. For  the  majority,  the  straight  is  undoubtedly  the  best, 
as  the  pressure  of  the  articular  surfaces  on  each  other  insures 
the  juxtaposition  of  the  fragments.  In  other  cases  again,  it 
has  been  found  that  the  fragments  could  only  be  kept  in  place 
by  flexing  the  leg,  and  where  a  vertical  or  oblique  fracture  sepa- 
rates the  condyles,  lateral  pressi^re  may  also  be  required.  If 
much  inflammation  arise,  it  may  be  reduced  by  leeches,  fomen- 
tations, or  evaporating  lotions,  as  most  agreeable  to  the  patient's 
feelings.  Passive  motion  should  be  commenced  in  five  or  six 
weeks,  to  prevent  anchylosis.  In  compound  fractures  into  the 
joint,  amputation  of  the  limb  will  generally  be  necessary. 

Fractures  of  the  Patella. 

Fractures  of  the  patella  present  the  same  varieties  as  frac- 
tures of  other  bones  ;  they  may  be  simple,  comminuted,  or 
compound ;  vertical,  oblique,  or  transverse ;  and  are  caused 
either  by  direct  violence,  as  falls  or  blows  upon  the  knee, 
or  by  miiscular  action.  Of  all  the  bones  of  the  skeleton,  the 
patella  is  most  liable  to  be  broken  fro]!!  the  latter  cause ; 
and  the  frequency  of  its  occurrence  would  imply  some  pecu- 
liarity in  the  structure  or  position  of  this  bone.  As  regards 
structure,  Malgaigne  affirms  that  these  fractures  are  sometimes 
favoured  by  an  antecedent  morbid  condition  of  the  bone ;  but 
this  will  not  explain  their  greater  relative  frequency  as  regards 
the  other  bones  of  the  skeleton,  unless  it  can  be  shown  that 
the  patella  is  more  prone  to  this  morbid  change  than  they  are. 
As  respects  position,  when  the  knee  is  slightly  bent,  the  patella 
is  supported  upon  the  condyles  of  the  femur  on  its  trans- 
verse axis  only,  whilst  its  upper  half  is  unsupported  behind, 
and  its  superior  edge  projects  slightly  upwards.  Under  these 
circumstances,  a  sudden  and  violent  contraction  of  the  extensor 
muscles  of  the  leg,  which  are  now  nearly  at  right  angles  with 
the  vertical  axis  of  the  patella,  may  snap  the  bone  in  two,  as 
not  unfrequently  happens  when  a  violent  eifort  is  made  to 
prevent  oneself  falling  backwards,  or  in  volvmtarily  throwing 
oneself  backwards  to  avoid  falling  forwards.  Fractures  of  the 
patella  by  muscular  action  are  alwaj's  transverse,  or  nearly  so, 
and  generally  take  place  through  the  centre  of  the  bone,  though 
they  may  be  above  or  below  it.  The  frequency  of  fractures 
in  this  direction  seems  to  have  led  English  surgeons  to  the 
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Fig.  121. 


belief  that  the  majority  of  fractures  of  this  bone  are  of  mus- 
cular origin.    This  is  contrary  to  the  experience  of  foreign 
surgeons,  who  attribute  the  greatest  number  of  these  fractures 
to  direct  violence  :  thus,  of  nine  cases  related  by  Boyer,  five 
were  caused  by  falls  on  the  knee,  which  accident  likewise 
produced  eleven  of  the  nineteen  fractures  observed  by  Mal- 
gaigne ;  while  of  fourteen  which  came  under  the  observation 
of  Hamilton,  thirteen  were  the  result  of  direct  blows  or  of 
falls  on  the  knee,  and  only  one  was  due  solely  to  muscular 
action.     The  extent  to  which  the  fragments  may  become 
separated  in  transverse  fractures 
of  the  patella,  is  subject  to  con- 
siderable variation,  and  depends 
chiefly  on  the  mode  in  which  the 
accident  happened.    In  a  fracture 
from  a  blow,  the  patient  may  not 
fall  down  at  all ;  in  one  from  a 
fall  on  the  knee,  he  falls  forwards 
or  sideways  ;  but  in  a  fracture 
from   muscular   action,  he  falls 
backwards,  with  the  leg  under  the 
thigh.     In  the  two  former  in- 
stances there  may  be  little  or  no 
laceration  of  the  fibrous  structures 
attached  to  the  patella,  the  frag- 
ments of  which  may  be  only  slightly 
separated ;  but  in  the  latter,  owing 
to  the  sudden  and  violent  contrac- 
tion of  the  quadriceps,  and  the 
forcible  flexure  of  the  knee  in  fall- 
ing, the  soft  parts  will  be  more 
extensively  lacerated,  and  the  se- 
paration of  the  fragments  corre- 
spondingly great.    This  I  believe  to  be  true,  as  a  general  rule ; 
but  in  two  patients  recently  under  my  care  at  the  same  time, 
the  greater  separation  was  in  the  one  in  which  the  fracture 
had  been  produced  by  direct  violence. 

Symptoms  and  diagnosis. — The  symptoms  of  fracture  of  the 
patella  are  generally  well  marked  ;  when  transverse,  the  separa- 
tion of  the  fragments  leaves  a  depression  in  front  of  the  joint, 
into  which  the  fingers  may  be  inserted,  and  the  condyles  of  the 
femur  readily  felt.    Above  and  below  this  depression,  the  frag- 


Drawing  from  a  cast  of  a  limb  in 
which  the  patelUi  h^d  been  frac- 
tured. (From  Ihe  Mu.=oum  of  the 
Westmiuster  Hospital.) 
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ments  of  the  patella  may  be  recognised,  and,  on  bending  the 
knee,  the  interval  between  them  will  be  greatly  increased.  The 
power  of  extending  the  limb,  or  of  bearing  any  weight  upon  it, 
is  lost  or  impaired.  In  some  cases  little  more  than  a  transverse 
fissui'e  can  be  detected,  the  bone  being  evidently  fractured,  but 
its  fragments  retained  in  apposition  by  the  periosteum.  In 
other  cases  symptoms  are  present  which  resemble  fracture, 
though  none  exists :  thus  a  fall  on  the  knee  may  tear  across 
the  fibrous  capsule,  and  leave  a  transverse  fissure ;  or  a  slight 
eff'usion  into  the  bursa  patellte  sometimes  resembles  a  fracture, 
or  the  bursa  may  become  thickened  in  parts,  and  so  convey  to 
the  fingers  the  sensation  of  ridges  on  the  surface  of  the  bone. 
In  vertical  and  comminuted  fractures  of  this  bone,  the  fragments 
can  be  easily  brought  into  juxtaposition,  and  crepitus  elicited. 
All  the  varieties  of  this  fracture  are  followed  by  more  or  less 
inflammation  in  the  knee-joint,  which  not  unfrequently  becomes 
greatly  distended  with  fluid,  and  thus  separates  still  further  the 
broken  portions  of  bone.  From  this  cause  I  have  seen  the 
nature  of  the  injury  overlooked,  and  the  case  treated  as  one  of 
synovitis  only. 

Pathology. — It  is  rare  for  a  patella  which  is  broken  trans- 
versely to  become  united  by  bone  ;  more  frequently  the  fragments 
are  united  by  a  ligamentous  tissue,  which  varies  in  length  from 
half  an  inch  to  an  inch,  although  it  may  greatly  exceed  this,  as 
in  a  specimen  exhibited  by  the  writer  at  the  Pathological  Society, 
figured  on  opposite  page,  and  where  the  distance  between  the 
fragments  is  two  inches  and  a  half.  Not  unfrequently,  how- 
ever, the  fragments  remain  ununited,  being  connected  with 
each  other  merely  by  a  portion  of  the  fibrous  capsule  of  the 
knee-joint,  thickened,  and  having  incorporated  with  it  the 
bursa  naturally  existing  on  the  front  of  the  patella.  In  this 
case,  the  aponeurotic  structure  may  pass  either  from  the  perios- 
teal surface  of  one  fragment  to  that  of  the  other,  or  it  may  be 
reflected  over  both  fractured  surfaces ;  or,  what  appears  to  be 
the  most  common  deviation,  it  may  pass  from  the  periosteal 
surface  of  the  upper  fragment,  to  the  articular  edge  of  the 
lower,  as  seen  in  the  engraving  (Fig.  123).  Of  thirty-one  speci- 
mens examined  by  Mr.  William  Adams,  to  whom  we  are  in- 
debted for  these  observations,  fifteen  were  examples  of  ununited 
fracture,  twelve  of  true  ligamentous  union,  and  four  were 
doubtful  from  their  being  dried.*    In  these  ununited  fractures 


*  Transactions  of  the  I'atliolo(jical  Society  of  London,  vol.  xiii.  p.  179, 
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the  fragments  may  be  separated  to  the  extent  of  five  inches, 
whei'eas  in  true  ligamentous  imion,  the  separation  rarely  ex- 
ceeds an  inch  and  a  half.  ISTotwithstanding  this  holds  good 
as  a  general  rule,  most  surgeons  must  have  met  with  cases  in 
which  good  ligamentous  union  has  taken  place,  the  fragments 
not  being  more  than  one-half  to  three-quarters  of  an  inch 
apart ;  yet,  after  the  patient  had  been  going  about  for  a  few 
weeks  or  months,  there  has  been  foiind  a  wide  interval  between 
them,  owing  to  the  gradual  yielding  or  the  sudden  rupture  of 
the  new  material. 


Fig.  122.  Fig.  123. 


Fracture  of  the  patella,  united  by  liga-       Fracture  of  the  patella  ;  the  band  of  union 
mentous  tissue.    (From  the  West-  jsassing  from  the  periosteal  surface  of 

minster  Hospital  Museum.)  the  upper  to  the  articular  surface  of  the 

lower  fragment.  (From  St.  Thomas's 
Hospital  Museum.) 

Hamilton  examined  a  patient  -^ho  had  had  his  patella  fractured  nine  weelcs 
before,  and  found  the  fragments  xmited  by  a  short  ligament,  except  on  the 
inner  side,  where  there  was  a  separation  or  rupture  of  the  ligament  to  the 
extent  of  a  quarter  of  an  inch.  The  patient  explained  this  by  saying  that  the 
splint  was  removed  at  the  end  of  four  weeks,  and  that,  after  a  week  more,  he 
began  to  walk,  but  that  he  almost  immediately  felt  it  tear  or  give  way  on  the 
inner  side.  Dr.  Coale  also  presented  to  the  Boston  Society  for  Medical  Im- 
provement 'a  specimen  of  a  fractured  patella  taken  from  a  man  sixty-five 
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years  old,  the  fracture  Laving-  occurred  ten  years  before.  The  fragments  were 
at  first  so  closely  united  that  no  division  between  them  could  be  di^coveied  ; 
but  subsequently  they  became  separated  at  their  outer  edges  one  inch,  and  at 
their  inner  edges  one-eighth  of  an  inch.'  * 

The  great  rareness  of  bony  union  in  transverse  fractures  of 
tlie  patella  is  owing  simply  to  the  difficulty  of  keeping  the 
fragments  in  sufficiently  close  apposition ;  when  this  is  accom- 
plished, bony  union  occurs  as  in  other  fractures. 

Treatment. — Three  different  plans  have  been  adopted  in  this 
fracture ;  one  consists  in  relying  simply  on  the  position  of  the 
limb,  another  in  the  immediate  application  of  apparatus  for 
bringing  together  the  fragments,  and  a  third  in  trusting  to 
position  only  for  the  first  ten  or  fourteen  days,  and  then  apply- 
ing some  approximative  apparatus  for  the  remainder  of  the 
period.  The  chief  objection  to  the  first  plan  is,  that  it  is  only 
applicable  to  those  few  cases  in  which  there  is  but  little  or  no 
separation  of  the  fragments.  In  the  majority  of  transverse 
fractures  the  fragments  are  more  or  less  separated,  and  cannot 
be  brought  into  contact  with  each  other  by  mere  position  ;  so 
that  the  only  question  for  consideration  is,  whether  the  appa- 
ratus for  adjustment  should  be  applied  immediately,  or  be 
deferred  till  all  inflammation  and  efi'usion  into  the  joint  have 
disappeared.  The  strongest  argument  in  favour  of  immediate 
adjustment  is  derived  from  the  fact  that  the  extensor  muscles 
go  on  contracting  for  some  days  after  the  fracture  ;  so  that  not 
only  is  the  upper  fragment  still  further  separated  from  the 
lower,  but  the  muscles  become  so  shortened  that  the  fragments 
cannot  be  brought  into  contact  with  each  other  after  the  inflam- 
mation has  subsided.  On  the  other  hand,  if  the  inflammation 
in  the  joint  is  severe,  the  usual  appliances  for  forcibly  approxi- 
mating the  fragments  would  be  injurious,  and  some  delay  seems 
absolutely  necessary.  The  difiiculty  may  be  overcome  by 
keeping  the  limb  extended  on  a  back  splint,  flexing  the  thigh 
and  trunk  on  each  other  so  as  thoroughly  to  relax  the  rectus, 
and  then  acting  on  the  fragments  by  strips  of  plaster  placed 
diagonally  from  above  downwards,  and  crossing  each  other  on 
the  splint  behind  :  or  the  fragments  may  be  acted  on  longitu- 
dinally by  the  method  of  Dr.  Sanborn,  of  Lowell,  U.S.,  who 
fixes  a  long  strip  of  sticking-plaster,  two  inches  and  a  half  wide, 
in  front  of  the  limb,  from  the  upper  portion  of  the  thigh  to  the 


*  Coale,  Huston  3Itd.  and  Surg.  Juurn.  vol.  liv.  p.  402. 
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middle  of  the  leg,  leaving'  at  the  knee  a  free  loop.  A  bandage 
being  apj)lied  above  and  below  the  knee,  for  the  pui-pose  of 
securing  the  plaster  and  controlling  the  circulation  and  mus- 
cular contraction,  a  small  stick,  six  or  eight  inches  in  length,  is 
put  through  the  loop  over  the  knee,  and  the  plaster  twisted 
Tuitil  the  fragments  of  the  patella  are  brought  into  apposition.* 
Or  belts  of  leather  may  be  fastened  .above  and  below  the  patella, 
and  then  made  to  approximate  by  longitudinal  straps ;  or  the 
figure-of-eight  bandage  with  a  starched  bandage  outside  may  be 
applied  ;  or  Eve's  ring  ;t  or  Malgaigne's  hooks,  which  consist  of 
'  two  steel  plates,  each  an  inch  long  and  two-thirds  of  an  inch 
wide,  sliding  upon  one  another,  and  this  sliding  regulated  by  a 
screw ;  the  free  extremity  of  each  is  bifurcated,  and  recurved 
into  two  very  sharp  hooks ;  the  two  hooks  of  the  lower  plate, 
only  one-third  of  an  inch  apart,  are  intended  to  be  inserted  at 
the  apex  of  the  patella,  which  is  lodged  between  them ;  those  of 
the  up])er  plate,  which  are  to  catch  on  the  base  of  the  bone, 
may  be  separated  by  a  space  twice  as  wide ;  and  the  inner  one 
should  also  be  longer  than  the  outer  by  one-sixth  to  one-fifth  of 
an  inch,  to  make  up  for  the  obliquity  of  this  end  of  the  bone.'  j 
The  action  of  this  instrument  is  evident. 

The  chief  defect  of  all  these  contrivances  is  their  tendency  to 
tilt  forwards  the  fractured  edges  of  the  patella,  causing  them  to 
gape  in  front,  and  so  counteracting  the  intention  for  which  they 
v/ere  applied ;  with  a  little  mechanical  skill,  however,  this  may 
generally  be  overcome,  and  good  ligamentous,  if  not  bony,  union 
obtained. 

The  average  period  for  which  retentive  apparatus  should  be 
applied  is  from  thirtj^-five  to  forty  days  ;  if  it  be  removed  earlier, 
or  if  the  patient  go  about  too  soon,  or  if  the  fragments  have  not 
been  properly  adjusted  in  the  first  instance,  the  intervening  liga- 
ment will  be  long  and  weak,  or  union  may  be  wanting  alto- 
gether. On  the  contrary,  a  too  prolonged  confinement  of  the 
limb  is  apt  to  terminate  in  permanent  stiffness.  It  is  pretty 
generally  admitted,  that  the  shorter  the  connecting  medium 
between  the  fragments,  the  stronger  and  the  more  useful  will  be 
the  limb ;  but  the  degree  of  restoration  of  which  this  is  capable, 

*  Hamilton,  On  Fractures  and  Dislocations,  p.  443. 

t  This  ring;  was  used  by  Dr.  J.  G.  Fleming-  of  Glasgow,  many  years  ago, 
and  its  construction  and  mode  of  application  are  described  by  Dr.  Gibson  in  the 
Lancet  of  July  20,  ]867. 

X  Malgaig'ne,  op.  cit.  p.  779. 
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in  cases  of  non-union,  or  of  an  elongated  uniting  liganaent, 
is  a  point  on  which  thei-e  is  much  difference  of  opinion.  The 
writer's  experience  leads  him  to  regard  complete  restoration  as 
exceedingly  rare,  and  the  general  insecurity  under  which  the 
subjects  of  such  accidents  labour  is  proved  by  the  frequency 
with  which  they  fracture  their  other  patella  ;  so  that  it  may  be 
safely  affirmed,  that  a  person  who  has  had  the  misfortune  to 
fracture  one  patella,  becomes  thenceforth  prone  to  a  repetition 
of  the  accident  in  his  opposite  limb.  For  these  reasons  it  is 
advisable  to  wear  a  knee-cap,  or  some  other  apparatus  which 
shall  support,  and,  at  the  same  time,  limit  the  movements  of 
the  knee-joint. 

The  treatment  of  vertical  and  oblique  fractures  of  the  patella 
does  not  differ  materially  from  that  required  for  transverse 
fractures  of  the  bone.  The  limb  must  be  placed  in  the  extended 
position  on  a  Macintyre's  splint,  and,  when  the  inflammation 
has  subsided,  the  fragments  must  be  brought  together  by  firm 
pads,  applied  on  each  side  of  the  bone,  and  fixed  there  by  straps 
and  the  starch  bandage. 

Fractures  of  the  Leg. 

Causes  and  Pathology.— A\ili.ovigh  each  of  the  bones  of  the  leg 
may  be  fractured  separately,  it  is  most  common  to  find  both 
broken  ;  and  the  above  term  is  usually  restricted  to  this  iujury. 
The  reason  of  the  greater  frequency  of  fractui'e  of  both  bones 
than  of  either  bone  singly,  is  probably  owing,  as  Mr.  Lonsdale 
has  suggested,  to  the  fact  that  a  force  sufficient  to  break  the 
tibia  is  generally  sufficient  to  extend  to  the  fibula  afterwards, 
and  so  to  break  it ;  whei-eas  it  must  be  a  peculiar  kind  of  force 
to  break  either  the  tibia  or  fibula  singly. 

Of  289  fractures  of  the  leg  admitted  into  the  Middlesex  Hos- 
pital between  the  years  1831  and  1837,  197  were  of  both  bones, 
51  of  the  fibula,  and  41  of  the  tibia.*  The  extreme  rareness  of 
these  frictures  in  infancy  and  childhood  is  a  remarkable  fact, 
especially  when  contrasted  with  the  great  frequency  of  fractures 
of  the  femur  at  this  period,  and  the  still  greater  frequency  with 
which  they  themselves  occur  in  after-life. 

Of  515  cases  collected  by  Malgaigne,  but  one  was  as  young  as 
four  )rears,  and  only  12  were  met  with  between  five  and  fifteen 
years  of  age. 

*  Lonsdale,  op.  cit.  p.  19. 
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The  causes  of  fracture  of  the  leg  are  either  direct,  as  the  pas- 
sage of  a  wheel  over  the  limb  ;  or  indirect,  as  in  slipping  down 
or  jumping  from  a  height.  The  relative  frequency  of  these 
causes  in  the  production  of  this  fracture  has  been  variously  esti- 
mated by  different  writers.  Hamilton  considers  that  four -fifths 
of  them  are  caused  by  direct  violence.  The  writer's  experience 
is  more  in  accordance  with  that  of  Malgaigne,  who  in  67  frac- 
tures of  the  leg,  found  36  produced  by  direct  violence,  and  31  by 
indirect.  Fractures  from  direct  violence  may  of  course  be  pro- 
duced at  any  part  of  the  bone,  while  those  from  indirect  force 
mostly  occur  at  the  weakest  part,  that  is,  at  the  lower  third, 
and  they  are  extremely  rare  at  the  upper  part  of  the  bone. 

The  most  frequent  situation  of  fracture  of  the  leg  is  where, 
from  the  greater  weakness  of  the  tibia,  one  would  expect  to 
find  it,  viz.  in  the  lower  third  ;  so  that  of  155  fractures,  from 
aU  causes,  recorded  by  Hamilton,  93  occurred  in  this  situation, 
45  in  the  middle  third,  and  only  11  in  the  upper  third.  The 
fibula  is  rarely  broken  at  the  same  level  as  the  tibia,  but  at  a 
variable  distance  above  it ;  most  frequently,  from  two  to  three 
inches  above  it.  Fractures  of  the  leg  present  every  variety 
of  this  injury  which  is  met  with  elsewhere  ;  but,  from  the  super- 
ficial position  of  the  tibia,  comminuted  and  compoimd  fractures 
are  more  common  than  in  any  other  part  of  the  body. 

In  the  neighbourhood  of  the  knee-  and  ankle-joints,  owing  to 
the  great  force  which  is  required  to  breal:  the  bones,  these  forms 
of  fracture  prevail ;  it  has  also  been  observed  that  the  direction 
of  the  fracture  in  these  situations  is  prone  to  be  vertical,  and  so 
to  implicate  those  joints.  The  prevailing  direction  of  simple 
fractures  of  the  leg  is  oblique,  with  the  obliquity  downwards 
and  inwards,  and  generally  slightly  forwards  ;  less  frequently  it 
is  downwards  and  outwards,  and  still  more  rarely  downwards 
and  backwards. 

Displacements  of  the  broken  bones  may  take  place  in  these  as 
in  other  fractures,  and  from  the  same  causes  ;  not  unfreqiiently, 
however,  there  is  no  displacement,  as  in  some  transverse  frac- 
tures ;  and  it  may  be  stated  generally,  that  the  more  nearly 
the  fracture  approaches  a  transverse  direction,  and  the  nearer  it 
is  situated  to  the  upper  end  of  the  bone,  the  less  will  be  the 
liability  to  disjplacement,  and  the  less  its  amoiint  should  it  occur  ; 
indeed,  in  transverse  fractures  of  the  tibia,  although  the  frag- 
ments may  form  an  angle  with  each  other,  or  the  lower  fragment 
be  rotated  outwards  or  inwards,  they  rarely  become  completely 
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disengaged.  In  oblique  fractures,  on  the  contrary,  there  is 
nearly  always  overlapping,  sometimes  to  a  considerable  extent, 
as  when  the  fracture  is  caused  by  a  fall  on  the  feet  from  a  height ; 
for  here  the  force  being  more  than  sufficient  to  break  the  bones, 
continues  to  act,  and  so  displaces  them.  Should,  however,  the 
whole  of  the  force  be  expended  in  causing  the  fracture,  the  sub- 
sequent displacement  of  the  fragments  is  usually  not  great,  and 
affects  almost  exclusively  the  lower  fragment,  which  is  drawn 
upwards,  generally  behind  the  other,  but  having  an  inclination 
to  the  inner  or  outer  side,  according  to  the  direction  of  the  line 
of  fracture  which  regulates  it ;  thus,  the  prevailing  direction  of 
the  oblique  fracture  being  downwards,  inwards,  and  forwards, 
the  displacement  will  be  upwards,  outwards,  and  backwards. 
Combined  with  this,  there  is  often  some  rotatory  displacement 
of  this  fragment  outwards,  due  probably  to  the  weight  of  the 
foot,  and  its  tendency  to  gravitate  in  this  direction.  Accord- 
ingly in  19  specimens  of  united  fracture  of  the  bones  of  the  leg, 
examined  by  Mr.  Shaw,  16  had  the  lower  fragment  rotated  out- 
wardly, and  situated  somewhat  to  the  outer  side,  and  behind 
the  upper.* 

Symptoms  and  diagnosis. — There  is  rarely  much  difficulty  in 
detecting  a  fracture  of  the  leg,  the  superficial  position  of  the 
tibia  rendering  any  deviation  from  its  normal  form  and  direction 
evident.  When  the  fracture  is  oblique,  there  is  shortening  of 
the  limb  from  two  or  three  lines  to  three-quarters  of  an  inch, 
and  often  more  or  less  projection  of  the  lower  end  of  the  upper 
fragment.  In  those  cases,  however,  in  which  the  fragments 
remain  in  situ,  or  in  which  there  is  much  swelling,  the  nature 
of  the  injury  may  be  overlooked  ;  but  the  history  of  the  accident, 
the  sensations  of  the  patient,  his  inability  to  support  himself 
on  the  fractured  limb,  the  mobility  at  the  seat  of  fracture,  and 
^he  crepitus  on  rotation,  cannot  fail  to  demonstrate  its  true 
nature.  Wlien  the  fracture  is  situated  just  above  the  ankle- 
joint,  it  is  very  liable  to  be  followed  by  considerable  dis- 
placement. If  the  direction  of  the  fracture  be  transverse,  the 
lower  fa-agments  with  the  foot  will  be  drawn  backwards,  and  so 
resemble  a  dislocation  of  the  foot  in  that  direction  (as  seen  in 
Fig.  124).  If  the  fracture  be  oblique  laterally,  the  upper  frag- 
ments slide  down  upon  the  lower  and  produce  an  apparent  dis- 
tortion of  the  foot,  either  inwards  or  outwards,  according  to  the 


*  Path.  Soc.  Trans.  1848-9,  p.  12^-5. 
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direction  of  the  obliquity.  These  fractures  with  displacement 
must  be  distinguished  from  true  dislocations  accompanied  witli 
fracture  :  in  the  former  the  fracture  is  primary  and  the  disloca,- 

FiG.  124. 


Displacement  of  foot  backwards  in  a  transverse  fracture  of  the  leg  jusl  anove  the 
ankle.    (From  a  cast  in  the  Museum  of  the  Westminster  Hospital.) 

Fig.  125. 


Cast  of  healthy  foot  from  the  same  patient  to  contrast  with  the  aLovo. 

tion  secondary;  whereas  the  reverse  is  the  case  in  the  latter. 
In  the  displacements  from  fracture  the  articular  surfaces  of  the 
tibia  and  astragalus  maintain  their  normal  relations  to  each 
other,  and  none  of  the  ligaments  of  the  joint  are  ruptured.  In 
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the  true  dislocations,  tlie  articular  surfaces  of  the  tibia  and  astra- 
galus lose  their  normal  relations,  and  some  of  the  ligaments  of 
the  joint  are  ruptured.  Then,  as  to  the  deformity  which  results 
from  these  accidents  :  in  the  true  dislocations  of  the  foot  back- 
Avards,  the  malleoli  are  nearer  the  ground,  whereas  in  the  dis- 
placement from  fracture  they  maintain  their  proper  relations  to 
the  foot.  The  motions  of  the  ankle-joint  are  lost  in  the  former, 
they  are  preserved  in  the  latter.  In  the  lateral  displacements 
likewise,  though  the  foot  may  be  situated  outwards  or  inwards 
relatively  to  the  leg-bones,  its  plantar  surface  rests  flat  on  the 
ground,  and  not  on  its  outer  or  inner  borders,  as  in  dislocation. 

An  interesting  case  of  separation  of  the  lower  epiphysis  of  the  tibia  has  been 
published  by  Professor  Quain  in  the  British  Medical  Journal,  August  31,  1867. 
The  subject  of  the  accident  was  a  healthy-looking-  lad,  seventeen  years  of  age, 
who,  on  dragging  a  piece  of  iron  over  a  heap  of  earth,  slipped  and  fell,  his  left 
foot  being  doubled  under  him.  The  lower  end  of  the  tibia  projected  forwards, 
and  below  the  prominence  there  was  a  depression  between  it  and  the  foot. 
The  projection  of  the  bone  was  an  inch  and  a  half  higher  than  the  lower 
margin  of  the  fibula,  and  three-quarters  of  an  inch  above  the  lower  edge  of 
tlie  malleolar  process  of  the  tibia.  The  space  between  the  prominent  tibia 
and  the  end  of  the  great  toe  on  the  injured  side,  measured  three-quarters  of 
an  inch  less  than  in  the  other  foot ;  the  ankle-joint  was  uninjured;  and  Mr. 
Quain  remarks  that  this  accident  differed  from  a  fracture  of  the  bones  above 
the  ankle-joint,  in  the  absence  of  a  sharp  edge  of  a  broken  bone,  and  the 
smooth  and  rugous  feel  of  the  displacement,  as  well  as  in  the  absence  of 
swelling  occasioned  by  the  effusion  of  blood.  The  bone  was  replaced  without 
difficulty,  and  a  starched  bandage  applied.* 

Treatment. — All  fractures  of  the  leg  are  quickly  followed  by 
more  or  less  swelling,  and  there  are  few  simple  fractures  which 
it  is  not  advisable  to  put  up  as  soon  after  the  accident  as 
possible.  If  this  be  deferred,  the  swelling  increases,  the  suffer- 
ings of  the  patient  are  prolonged,  and  the  cure  is  rendered  more 
tedious.  The  mode  of  putting  up  these  fractures  may  be  varied 
according  to  the  nature  of  the  case.  In  some,  the  fragments 
are  in  such  good  apposition,  and  there  is  so  little  tendency  to 
displacement,  that  it  is  a  needless  cruelty  to  keep  the  patient 
in  bed  for  five  or  six  weeks.  A  starch  or  glue  bandage  may 
therefore  be  put  on  at  once,  and  the  patient  allowed  to  get 
about  on  crutches  a  feAv  days  after  the  accident.  In  other 
cases,  the  local  symptoms  and  the  general  condition  of  the 

*  Preparations  showing  separation  of  the  epiphyses  of  the  lower  end  of  the 
tibia  and  fibula,  have  been  exhibited  by  Mr.  Holmes,  and  are  published  in  the 
Path.  iSoc.  Trans,  vol.  xiii.  p.  187.  See  also  Diseases  of  Children,  2nd  edit, 
p.  236    Neiv  Sydenham  Society's  Biennial  Retrospect  for  1867-8,  p.  258. 
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patient  may  be  such  as  not  to  admit  of  this  kind  of  treatment. 
Thus  if  there  should  be  much  displacement  or  overlapping  of 
the  fragments,  it  will  sometimes  be  foimd  impossible  to  get 
them  into  place  without  first  bending  the  thigh,  leg,  and  foot  at 
right  angles  with  each  other,  and  then  making  extension  and 
counter-extension  from  the  knee  and  ankle ;  and  should  there 
be  a  tendency  to  displacement  of  the  fragments  when  the  leg  is 
straightened,  it  is  advisable  to  keep  the  patient  on  his  side  with 
the  limb  supported  between  Sharp's  splints,  and  well  flexed  so 
as  to  relax  the  most  powerful  muscles.  This  is  also  the  easiest 
and  most  natural  position  for  the  patient  to  lie  in,  and  it  admits 
of  a  ready  examination  of  the  limb  without  disturbing  it,  by 
simply  unbuckling  the  stx'aps  and  removing  the  upper  splint. 
To  render  this  method  of  treating  fractures  of  the  leg  perfect, 
the  splint  should  have  a  second  curve,  at  the  upper  part  of  the 
leg-piece,  at  right  angles  with  it,  and  in  an  opposite  direction 
to  the  lower,  so  as  to  embrace  the  knee-joint  and  lower  third  of 
the  thigh.  With  such  splints,  firmly  securing  the  joints  above 
and  below  the  fracture,  no  displacement  or  movement  of  the 
fragments  on  each  other  could  possibly  happen.  Indeed, 
Hamilton  is  of  opinion  that  this,  which  is  Pott's  method 
slightly  modified,  is  the  best,  and  is  applicable  to  nine-tenths  of 
all  simple  fractures,  aiid  to  some  compound.  In  these  it  is 
necessary  for  one  of  the  splints  to  be  interrupted,  and  an  in- 
genious modification  of  the  ordinary  interrupted  splint  has 
been  invented  by  Dr.  Skipton ;  the  essential  feature  of  which 
is,  that  it  consists  of  several  pieces,  any  one  or  more  of  which 
can  be  removed,  so  that  no  matter  in  what  part  of  the  leg  the 
wound  may  be,  the  same  splint  will  serve.  When  the  fracture 
admits  of  being  put  up  in  the  straight  position,  it  is  preferable 
in  my  opinion  to  do  so,  and  for  this,  almost  any  of  the  splints 
or  apparatus  ordinarily  in  use  will  answer  the  purpose.  The 
points  to  be  attended  to  in  their  application,  are — 1,  to  secure 
the  knee  and  ankle-joints  so  that  no  axial  rotation  of  the  frag- 
ments shall  take  place  ;  2,  to  see  that  the  foot  is  at  right  angles, 
or  nearly  so,  with  the  leg  ;  3,  that  the  ball  of  the  great  toe  is  in 
a  line  with  the  inner  border  of  the  patella ;  and  4,  that  there  is 
no  shortening  of  the  front  part  of  the  foot  from  the  sinking 
back  of  the  heel.  In  the  last  edition  of  this  work  I  spoke  of 
Neville's  splint  as  a  very  efficient  and  simple  kind  of  apparatus 
in  use  in  St.  Bartholomew's  Hospital,  and  in  the  Lancet  of 
February  1868,  will  be  found  an  excellent  practical  lecture  by 
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Mr.  Paget,  in  which  the  details  of  its  application  are  fully  de- 
scribed. 

It  consists  of  a  back  and  two  side  splints.  The  back  splint  is  a  long  and 
nearly  flat  piece  of  iron ;  bent  at  a  riglit  angle  for  the  foot,  and  having  two 
short  cross-bars  projecting  from  its  side  and  looped  to  receive  slings ;  its 
breadth  is  three  and  a  half  inches  at  the  broadest  part,  and  two  and  a  half  at 
its  narrowest.  It  has  an  opening  for  the  heel,  and  is  slightly  curved  from 
above  downv("ards,  to  correspond  with  the  natural  curves  of  the  limb,  and 
should  be  long  enough  to  extend  nearly  half  way  up  the  thigh.  The  side- 
.splints  are  of  wood,  and  flat,  and  should  be  long  enough  for  the  ends  to  project 
a  little  beyond  the  foot-piece,  and  to  reach  to  some  three  or  four  inches  above 
the  patella,  and  broad  enough  to  enable  the  straps  that  are  put  round  them 
completely  to  encompass  them  without  touching  the  leg.  These  splints,  well 
padded,  are  secured  in  their  place  without  the  use  of  the  ordinary  bandage ; 
the  foot,  which  should  touch  the  foot-piece  by  the  three  balls  of  the  sole,  is 
held  there  by  gutta-percha  moulded  to  the  dorsum,  separated  from  the  skin  by 
a  layer  of  flannel,  and  coming  over  the  edges  of  the  foot-piece,  is  fastened  there 
with  tapes  or  string.  The  side-splints  are  held  together  by  a  similar  con- 
trivance of  gutta-percha  moulded  to  the  knee,  and  secured  by  straps  and 
buckles.  Thej"^  are  further  held  in  place  by  two  transverse  bands,  which  buckle 
across  their  lower  end  beyond  the  foot-piece.  The  limb  is  then  slung  in  a 
simple  cradle,  and  at  the  end  of  three  or  four  weeks,  if  the  fracture  be  simple 
and  uncomplicated,  it  is  put  up  in  a  plaster  of  Paris  bandage.  The  only  other 
apparatus  that  need  be  specially  named,  is  that  of  Hester,  of  Oxford,  which 
well  fiilflls  all  the  indications  above  pointed  out. 

The  treatment  of  compound  fractures  must  depend  entirely 
npon  the  amount  of  injury.  The  slightest  form  is  that  which 
occurs  subsequent  to  the  accident  that  caused  the  fracture,  as 
when  the  upper  fragment  is  thrust  through  the  integuments  on 
moving  the  patient,  or  Avhen  the  skin  ulcerates  over  a  project- 
ing fragment.  For  these  nothing  more  is  necessary  than  to 
restore  the  bone  to  position,  and  seal  the  wound  hermetically 
with  collodion  and  oiled  silk,  or  with  Lister's  dressing  of  car- 
bolic acid,  described  below.  A  moi-e  severe  form  is  that  which 
takes  place  at  the  moment  of  the  accident,  as  on  falls  on  the 
feet  from  a  height,  when  the  weight  of  the  body  forces  the 
itpper  fragment  through  the  skin.  In  these  it  is  sometimes 
difficult,  and  even  impossible,  to  reduce  the  fracture  without 
enlarging  the  wound,  or  even  sawing  off  a  portion  of  the  pro- 
jecting bone.  But  when  we  have  succeeded  by  these  means 
ill  placing  the  fragments  in  apposition,  the  edges  of  the 
wound  may  be  brought  together  and  sealed  hermetically,  as 
above  directed.  The  worst  forms  of  compound  fracture  are 
those  produced  by  direct  violence,  as  the  passage  of  a  heavy 
wagon  or  railway-car  over  the  limb.    And  in  these  there  is 
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usually  so  much  injury  and  destruction  of  the  soft  parts  as  well 
as  of  the  bones,  that  immediate  amputation  is  the  onl}'  proper 
course  to  pursue.  In  other  cases,  although  there  may  be 
extensive  comminution  of  the  bones,  and  laceration  and 
bruising  of  the  soft  parts,  as  in  kicks  from  a  horse,  an  attempt 
should  nearly  always  be  made  to  save  the  limb. 

Perhaps  the  best  guide  to  the  treatment  of  bad  compound 
fractures  is  to  be  found  in  the  amount  and  importance  of  the 
soft  parts  left  uninjured  by  the  accident.  If  the  temperature 
and  sensation  of  the  foot  are  perfect,  we  may  be  sure  that  the 
principal  nerves  and  blood-vessels  of  the  limb  are  uninjured, 
and  that  they  will  be  sufficient  for  the  repair  of  the  injury ; 
whereas  under  contrary  conditions,  its  salvation  can  hardly  be 
looked  for.  There  is  a  varietj'  of  simple  fracture  (using  that 
term  to  signify  a  fracture  without  breach  of  the  integuments) 
quite  as  bad  as  the  worst  forms  of  the  compound,  and  equally 
with  them  calling  for  immediate  amputation.  It  is  that  in 
which  all  the  structures,  except  the  skin,  are  comj)letely  crushed 
and  pulpified.  When  the  attempt  to  save  the  limb  is  deter- 
mined on,  the  wound  must  be  cleansed,  all  foreign  bodies  or 
loose  fragments  of  bone  removed,  the  bones  brought  into  the 
best  position,  and  such  an  apparatus  selected  as  will  admit  of 
the  ready  dressing  of  the  wound  without  disturbing  the  fracture. 
One  of  the  best  for  this  purpose,  is  Macintyre's  splint,  as 
improved  by  Listen.  Before  any  dressings  are  permanently 
applied,  care  must  be  taken  that  all  bleeding  has  ceased,  and 
until  then,  the  wound  should  be  left  open.  I  have  seen  com- 
presses put  on  to  stop  venous  haemorrhage  divert  the  blood  front 
the  exterior  to  the  interior  of  the  limb,  and  so  cause  extensiye 
extravasation  beneath  the  skin,  and  among  the  muscles.  The 
subsequent  treatment  may  then  be  conducted  on  general  prin- 
ciples, as  laid  down  in  the  essays  on  wounds  and  fractures. 
This  section  would,  however,  be  incomplete  without  alluding  to 
the  antiseptic  principles  of  treatment  introduced  by  Professor 
Lister,  and  strongly  advocated  by  Professor  Syme.  The  theorj^ 
of  the  practice  maybe  enunciated  in  the  following  propositions. 
1st.  All  the  local  inflammatory  mischief  and  general  febrile 
disturbance  which  follow  severe  injuries,  are  due  to  the  irritating 
and  poisoning  influence  of  decomposing  blood  or  sloughs.  2nd. 
This  decomposition  is  owing  to  the  presence  of  minute  organ- 
isms suspended  in  the  air.  3rd.  To  prevent  this  decomposition, 
with  its  attendant  evils,  it  is  necessary  to  apply  as  a  dressing 
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to  wounds,  some  material  capable  of  destroying  the  life  of  the 
floating  particles.  4th.  Carbolic  acid,  from  its  destructive  in- 
fluence on  low  forms  of  life,  is  the  most  powerful  antiseptic  with 
which  we  are  acquainted,  and  hence  the  most  proper  dressing 
for  wounds. 

Tlie  preparations  employed  by  Mr.  Lister,*  are  the  carbolic  oil,  carbolic 
lotion,  and  carbolic  paste.  The  composition  of  the  first  is,  carbolic  acid  one 
part,  boiled  linseed  oil  five  parts ;  that  of  the  second,  carbolic  acid  one  part, 
■water  twenty  parts  ;  and  that  of  the  third,  carbolic  oil,  with  whitening  in  the 
proportions  requisite  to  form  a  soft  putty.  In  the  treatment  of  bad  compound 
fractures  of  the  leg,  Mr.  Lister  first  swabs  all  the  recesses  of  the  wound  with  a 
piece  of  rag  dipped  in  strong  carbolic  acid ;  rag  dipped  in  carbolic  oil  is  then 
placed  over  the  wound,  and  maintained  there  permanently;  while  the  paste  is 
laid  on  outside  this,  and  overlaps  the  sound  skin  for  a  considerable  distance. 
'  The  putty  should  be  in  a  layer  of  a  quarter  of  an  inch  thick,  and  may  be 
advantageously  applied  rolled  up  between  two  pieces  of  thin  calico.'  To 
prevent  evaporation  of  the  acid,  the  paste  should  be  covered  with  tinfoil 
strengthened  with  adhesive  plaster.  As  long  as  any  discharge  continues,  the 
paste  should  be  changed  daily,  but  when  it  has  ceased,  it  is  discontinued. 
The  original  oiled  rag  is  left  adhering  to  the  skin,  till  healing  by  scabbing  is 
supposed  to  be  complete.  At  a  later  period  of  the  treatment,  it  is  sometimes 
desirable  to  release  the  patient  from  the  position  which  was  adopted  in  the  first 
instance,  and  to  swing  the  leg  in  a  cradle,  of  which  one  of  the  best  is  that 
of  Mr.  James  Salter.f  This  differs  from  all  others  in  the  greater  freedom  of 
movement  it  allows  to  the  patient  without  risking  the  disturbance  of  the  fracture. 

Fig.  120. 


Salter's  Swing. 

Fractures  of  the  fibula. — Any  part  of  this  bone  maybe  broken 
by  direct  violence,  and  the  fracture  be  unaccompanied  by  dis- 

*  See  British  Medical  Journal,  Sept.  21,  1867  ;  also  Jan.  4, 1868. 

t  '  On  a  New  Swinging- Apparatus  for  the  Treatment  of  Fractures  of  the  Leg,' 
by  S.  James  A.  Salter,  M.B.,  &c.,  in  Provincial  Med.  and  Surg.  Journal,  1850, 
p.  004. 
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placement  or  other  injury  ;  but  most  frequently  the  bone  yields 
to  indirect  force,  at  a  point  from  two  to  four  inches  above  the 
extremity  of  the  malleolus,  and  this  is  accompanied  by  a  partial 
dislocation  of  the  foot. 

The  accident  is  caused  either  by  a  sudden  twist  of  the  foot, 
outwards  or  inwards,  or  by  its  becoming  fixed  in  a  cleft,  and  the 
body,  falling  to  one  or  the  other  side,  as  in  the  well-known  case 
of  Sir  Astley  Cooper,  who  fractured  his  right  fibiila  by  falling 
on  his  right  side  while  his  foot  was  entangled  between  two 
pieces  of  ice. 

As  to  the  relative  frequency  of  the  causes  which  produce  the 
fracture — of  200  cases  which  came  under  the  observation  of 
Dupuytren,  20  were  the  result  of  direct  violence,  60  were  pro- 
duced by  forcible  eversion  of  the  foot,  and  120  by  forcible  in- 
version. The  greater  frequency  of  this  injury  from  indirect 
violence  than  from  direct  is  generally  admitted ;  but  in  the 
experience  of  English  surgeons,  eversion  of  the  foot  is  a  more 
li'equent  cause  of  this  fracture  than  inversion. 

Hamilton,  in  a  record  of  32  fi'actures  of  the  fibula,  was  able 
to  ascertain  the  cause  satisfactorily  in  18.    Of  these,  '  3  were 
the  result  of  falls  directly  upon  the  bottom  of  the  foot,  4  of  a 
slip  of  the  foot  in  walking  on  level  ground,  or  on  ground  only 
slightly  irregular;  and  12  (query  11)  of  direct  blows.    In  all  of 
the  fractures  which  have  been  produced  by  falls  on  the  bottom 
of  the  foot,  and  in  all  except  one  produced  by  a  slip  of  the  foot, 
the  accident  was  accompanied  with  a  dislocation  of  the  ankle, 
the  foot  being  turned  outwards.'*    In  7  also  of  the  11  (?) 
produced  by  direct  blows,  the  tibia  was  thrown  more  or  less 
inwards  and  the  foot  outwards.    These  18  cases  in  which  the 
cause  of  the  fracture  is  said  to  have  been  ascertained,  are  obvi- 
ously too  few  to  invalidate  the  general  belief  in  the  greater 
frequency  of  indirect  than  direct  fractures  of  the  fibula  ;  neither 
is  it  credible  that  a  fall  flat  on  the  foot  without  a  subsequent 
twist  of  it,  or  what  amounts  to  the  same  thing,  an  inclination  of 
the  body  to  one  side,  could  fracture  this  bone.    To  produce  such 
a  result,  there  must  be  a  change  in  the  direction  of  the  line  of 
transmission  of  the  weight  of  the  body  from  the  tibia  to  the 
fibula.    In  the  fracture  from  eversion,  the  internal  lateral  liga- 
ment is  frequently  torn  through,  and  even  the  inner  malleolus 
fractured,  but  in  the  fracture  from  eversion,  the  external  lateral 


*  Hamilton,  op.  cit.  p.  453. 
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ligament  remains  entire,  and  probably  contributes  to  the  frac- 
ture, the  bone  yielding  to  the  pressure  of  the  astragalus  against 
the  external  malleolus. 

Displacement  of  the  foot  does  not  necessarily  follow  a  frac- 
ture of  the  lower  third  of  the  bone,  even  when  caused  by  indirect 
violence ;  and  Malgaigne  affirms,  with  much  positiveness,  that 
in  the  majority  of  fractures  by  adduction  there  is  no  displace- 
ment whatever,  and  that  when  it  occurs,  it  is  secondary,  and 
owing  to  the  patient's  attempt  to  walk ;  when  the  foot  becomes 
turned  outwards,  as  in  the  fracture  from  abduction.  Even 
when  produced  by  the  latter  cause,  he  affirms  there  may 
be  no  appreciable  displacement.  Hamilton,  on  the  contrary, 
as  before  quoted,  found  displacement  in  all  but  one  of 
his  indirect  fractures,  and  in  all  but  three  of  the  direct ; 
while  Dupuytren  asserts  that  nine-tenths  of  his  fractures 
were  attended  with  displacement.  It  is  probable  that  Du- 
jiuytren  has  as  much  exaggerated  the  frequency  of  the  siibse- 
quent  dislocations  as  Malgaigne  has  underrated  their  frequency. 
With  reference  to  the  obliquity  and  the  position  of  the  frag- 
ments, it  may  be  stated,  generally,  that  fractures  from  indirect 
violence  are  usually  more  or  less  oblique,  and  those  from  direct, 
transverse  ;  and  that  when  displacement  of  the  foot  occurs,  as 
a  consequence  of  the  fracture,  the  broken  ends  of  the  bone  will 
project  inwards  towards  or  even  against  the  tibia. 

Symptoms. — A  fracture  of  the  fibula,  unless  attended  with 
displacement  of  the  foot,  cannot  be  recognised  by  any  external 
sign,  for  the  fragments  are  kej)t  in  apposition  by  the  tibia,  and 
there  is,  consequently,  no  deformity ;  while  ecchymosis,  if  pre- 
sent, may  exist  independent  of  fracture.  The  best  means  of 
detecting  the  fracture  is  by  grasping  the  leg  with  both  hands, 
and  with  the  thumbs  making  alternate  pressure  on  the  bone 
immediately  above  and  below  the  suspected  fracture,  when,  if  it 
exist,  motion  and  crepitus  will  at  once  be  felt ;  or,  if  the  fracture 
be  situated  just  above  the  malleolus,  the  lower  fragment  may 
be  acted  on  by  forcibly  inverting  and  everting  the  foot,  while 
the  thumb  of  the  other  hand  is  placed  over  the  fracture ;  the 
characteristic  signs  will  thus  be  elicited. 

Treatment. — For  a  simple  fracture  of  the  fibula  in  its  upper 
two  thirds  no  treatment  besides  rest  is  necessary ;  but  in  the 
lower  third  of  the  bone  the  application  of  some  apparatus  is 
advisable,  even  should  the  fragments  not  be  displaced.  Nothing 
is  better  for  this  purpose  than  the  starch  bandage,  strengthened 


FEACTUEES  OF  THE  FIBULA. 


891 


by  pasteboard  splints,  on  the  inner  and  outer  sides  of  the  foot 
and  ankle,  care  being  taken  that  no  displacement  occurs 
during  their  application,  or  while  the  apparatus  is  drying.  In 
those  cases  of  fracture  accompanied  with  marked  displacement 
of  the  foot,  and  therefore  rupture  of  the  internal  lateral  liga- 
ment (Pott's  fracture),*  Fotfc's  method  may  be  adopted.  This 
consists  in  placing  the  patient  on  his  injured  side,  with  the 
knee  bent  and  the  foot  somewhat  inverted,  so  as  to  insure  the 
broken  ends  of  the  bone  being  in  contact  with  each  other,  and 
not  with  the  tibia.  A  Sharp's  splint,  well  padded,  and  having 
the  pad  for  the  foot-piece  thicker  than  that  for  the  leg,  so  as  to 
raise  a  little  the  outer  border  of  the  foot,  should  next  be  applied 
on  the  outer  side  of  the  limb,  and,  for  greater  security,  an  inner 
splint  without  a  foot-piece  may  also  be  placed  on  the  inside  of 
the  limb.  Dupuy  tren  considered  that  Pott's  method  was  insuffi- 
cient to  maintain  the  reduction,  and  directed  the  foot  to  be 
brought  into  such  a  state  of  adduction  as  that  its  inner  edge 
should  become  superior,  its  outer  edge  inferior,  and  its  sole 
directed  inwards.  For  this  purpose  he  employed  a  wedge- 
shaped  cushion,  the  thick  end  of  which  was  downwards  and 
applied  upon  the  inner  malleolus ;  over  this  a  splint  was  laid, 
which  reached  from  the  knee  to  three  or  four  inches  beyond  the 
edge  of  the  foot ;  the  leg  being  then  secured  to  the  splint,  the 
foot  was  next  drawn  inwards,  and  firmly  fixed  to  the  projecting 
end  of  the  latter.  The  princij)le  of  this  method  is  to  make  the 
foot  act  as  a  lever  on  the  lower  fragment  of  the  fibula,  so  as  to 
draw  it  outwards  from  the  tibia,  while  at  the  same  time  the 
lateral  pressure  fixes  the  astragalus  firmly  against  the  inner 
malleolus. 

The  period  for  which  any  apparatus  should  be  kept  on  will 
depend  on  the  situation  of  the  fracture,  and  the  injury  done  to 
the  ankle-joint.  In  fractures  of  the  upper  part  of  the  bone,  it 
has  been  already  stated  that  no  application  is  necessary ;  but  in 
the  lower  part,  even  should  there  be  no  displacement,  sjjlints 
should  be  kept  on  for  three  or  four  weeks  ;  and  in  case  of  a  dis- 
location of  the  foot,  for  six  weeks  or  two  months.  In  all  frac- 
tures of  the  fibula  in  its  lower  third,  great  caution  should  be 
observed  in  using  the  limb  after  the  removal  of  the  apparatus, 
and  it  may  be  Avell  to  support  the  joint  for  some  time  by  a  laced 
boot,  strengthened  on  the  inner  side ;  the  sole  should  also  be 
made  somewhat  thicker  on  its  inner  than  its  outer  edge. 


•  See  p.  919. 
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Fractures  of  the  tibia. — A  direct  blow  on  the  tibia,  as  a  kick, 
will  sometimes  break  this  bone  without  the  fibula,  and  the  frac- 
ture may  be  situated  at  any  part,  or  take  any  direction ;  it  is, 
however,  more  commonly  met  with  in  the  upper  than  the  lower 
half  of  the  bone,  and  is  more  frequently  transverse  in  direc- 
tion than  when  accompanied  with  fracture  of  the  fibula ;  this 
cii'cumstance,  together  with  the  integrity  of  the  latter  bone, 
renders  displacement  of  the  fractured  ends  almost  impossible, 
and  the  diagnosis  of  the  injury  is  thus  oftentimes  obscure.  '  In 
some  kind  of  fractures  near  to  the  ankle-joint,  when  the  injury 
is  caused  by  a  fall,  and  not  by  a  direct  blow,  there  may  be  dis- 
placement, although  the  fibula  remain  entire ;  for  the  weight  of 
tlie  body  will  continue  the  force  onwards  after  the  tibia  is  broken, 
and  so  produce  a  distortion  in  the  position  of  the  foot  and 
ankle-joint,  according  to  the  direction  in  which  the  force  is 
applied.  Thus,  in  a  fracture  of  the  lower  end  of  the  tibia, 
about  an  inch  or  an  inch  and  a  half  above  the  ankle,  that 
portion  of  the  bone  connected  with  the  astragalus  will  move  in 
whatever  direction  the  foot  is  forced,  and  so  may  be  twisted 
upon  the  shaft  of  the  bone,  or  pushed  backwards  or  forwards  to 
a  sufiicient  extent  to  produce  a  marked  distortion.'  *  When, 
however,  from  the  absence  of  all  displacement  of  the  fragments, 
the  existence  of  fracture  is  doubtful,  it  may  be  suspected  if 
pain  constantly  persists  in  one  part  of  the  bone,  if  this  pain  be 
increased  by  pressure,  and,  above  all,  by  bearing  any  weight  on 
the  limb ;  but  to  convert  suspicion  into  certainty,  the  limb 
should  be  firmly  grasped  above  and  below  the  suspected  frac- 
ture, and  attempts  made  to  bend  it ;  by  its  yielding  to,  or 
resisting  the  force  aj^plied,  we  ascertain  whether  it  is  broken  or 
otherwise. 

Treatment. — Of  all  the  fractures  of  the  lower  extremity,  this 
is  perhaps  the  best  adapted  for  the  immovable  apparatus,  the 
application  of  which,  mutatis  mutandis,  may  be  made  in  the 
same  way  as  directed  for  fractures  of  the  femur. 

Mr.  J.  Gillingliam  of  Chard,  claims  to  liave  inventedan  instrument  with  which 
he  has  had  great  success  in  procuring  the  union  of  ununited  fractures  of  the  leg. 
In  the  case  of  a  '  fat  heavy  man'  the  bones  remained  ununited  two  years  and  a  half 
after  the  accident,  yet  in  nine  months  after  wearing  this  instrument,  the  union 
was  80  firm  that  he  could  walk  several  miles,  and  was  able  to  follow  his  ordinary 
occupation  as  a  labourer.    The  instrument  can  be  equally  adapted  to  ununited 


*  Lonsdale,  On  Fractures,  p.  110. 
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fractures  of  the  femur.  It  consists  of,  first,  a  collar  which  is  moulded  to  the 
leg  just  below  the  knee,  and  on  each  side  of  which  is  a  stud;  secondly,  of  a  boot 
with  a  socket  at  the  heel;  and,  thirdly,  of  two  steels,  with  ankle-joints  bifid  at 
the  top  to  catch  the  studs  on  the  collar,  and  capa-  Yig.  127. 

ble  of  elongation  or  shortening,  as  seen  in  the 
engraving.  Thus  the  weight  of  the  body  is  taken 
off'  the  leg-bones,  and  transmitted  down  the  two 
side-steels.  Mr.  Gillingham  assures  me  that  pa- 
tients are  able  to  walk  without  crutch  or  stick, 
mmediately  the  instrument  is  put  on. 


Fractures  of  the  Foot. 

These  are  most  frequently  caused  by 
heavy  bodies  falling  upon  it  or  crossing 
over  it,  and  so  crushing  it:  hence  the 
soft  parts  also  are  not  unfrequently 
lacerated,  or  contused  to  such  an  ex- 
tent as  to  require  the  removal  of  a  pai-t, 
or  the  whole,  of  the  member  ;  if,  on  the 
contrary,  the  soft  parts  are  not  much 
injured,  rest  and  support,  together  with 
evaporating  lotions,  constitute  the  only 
treatment  necessary,  leg. 

The  only  bones  of  the  tarsus  the  fractures  of  which  require 
special  notice  are  the  astragalus  and  os  calcis.  The  fracture  of 
the  former,  according  to  Malgaigne,  is  always  caused  by  a  fall 
from  a  height,  and  it  is  often  the  onlj^  tarsal  bone  which  is 
broken,  while  in  a  general  crushing  of  the  tarsal  bones,  it 
nearly  always  escapes  injury.  The  direction  of  the  fracture  is 
various,  though  most  frequently  it  is  through  the  neck  of  the 
bone,  and,  unless  compound,  cannot  usually  be  detected  ;  in  the 
latter  form  of  injury,  the  portion  displaced  should  be  returned, 
or,  if  completely  isolated,  removed. 

The  OS  calcis  may  be  broken  either  by  crushing,  falling  from 
a  height  on  the  heel,  or  by  muscular  action.  Malgaigne  con- 
siders the  latter  mode  of  fracture  problematical ;  he  could  find 
only  eight  cases  recorded,  and  most  of  them  so  loosely  that 
they  fall  far  short  of  proof.  In  two  cases  the  fracture  was  said 
to  have  been  the  result  of  a  false  step  ;  in  one  it  was  caused  by 
the  upsetting  of  a  wagon ;  in  five  by  falling  from  a  height  on 
the  feet.  The  fracture  is  always  situated  behind  the  astragalus, 
and,  we  may  presume,  ought  to  be  vertical  in  direction  ;  but  in 
the  published  accounts  of  this  fracture  this  point  is  left  in  un- 


Mr.  Gillingham's  instrument 
for  ununited  fracture  of  the 
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certainty.  The  extent  to  which,  the  detached  fragment  is  drawn 
up  by  the  gastrocnemius  and  soleus  has  been  found  to  vary  from 
almost  nothing  to  five  inches ;  a  difference  which  is  probably 
owing  to  the  part  at  which  the  fracture  has  taken  place,  and 
whether  the  posterior  fragment  is  completely  isolated  from  the 
rest  of  the  bone,  or  is  partially  connected  with  it  by  the  fibrous 
structures  in  the  sole.  The  nature  of  the  injury  is  easily 
detected  by  examination ;  in  addition  to  the  pain,  swelling,  and 
deformity,  the  detached  portion  can  be  felt,  and  its  relative 
distance  from  the  heel  will  be  lessened  or  increased  by  extension 
and  flexion  of  the  foot.  The  treatment  consists  in  subduing 
the  inflammation  and  keeping  the  foot  extended  and  the  leg 
flexed,  by  any  of  the  contrivances  made  use  of  in  rupture  of  the 
tendo-achillis.  In  fractures  by  crushing,  the  symptoms  are 
more  severe,  the  pain,  swelling,  and  ecchymosis  greater,  and 
the  crepitation  more  obscure ;  the  two  most  characteristic  signs 
are,  increased  width  of  the  heel,  and  lowering  of  the  arch  of 
the  foot.  This  fracture  has  been  mistaken  for  a  sprain,  and  for 
a  fracture  of  the  fibula  without  displacement,  from  either  of 
which  it  may  be  distinguished  by  the  above-mentioned  symptoms 
and  a  careful  manual  examination.  Consolidation  takes  place 
slowly,  and  it  is  often  several  months  before  the  functions  of  the 
foot  and  ankle  are  restored. 

The  best  method  of  treatment  consists  in  placing  the  limb 
on  its  outer  side,  on  a  Sharp's  splint,  till  aU  the  acute  symptoms 
have  subsided,  when  some  of  the  forms  of  the  immovable  appa- 
ratus may  be  substituted,  and  the  patient  allowed  to  go  about 
on  crutches.  The  apparatus  should  be  worn  for  two  months 
before  attempting  to  use  the  foot.  Fractures  of  the  metatarsal 
bones  and  phalanges  are  always  the  result  of  direct  violence, 
and,  if  simple,  require  no  treatment  but  rest,  and  the  ordinary 
remedies  to  subdue  inflammation.  If  compound,  the  treatment 
must  be  regulated  by  the  number  of  bones  fractured,  their 
degree  of  comminution  or  displacement,  and  the  condition  of 
the  soft  parts  ;  if  the  latter  are  not  bruised  beyond  recovery, 
and  if  the  former  can  be  replaced,  and  the  constitution  of  the 
patient  is  good,  an  attempt  should  be  made  to  save  the  foot. 
Under  opposite  circumstances,  the  injured  parts  should  be  re- 
moved, care  being  taken  to  leave  as  much  of  the  sound  portions 
as  shall  insure  a  useful  stump. 
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Dislocations. 
Dislocations  of  the  Hip. 

The  head  of  the  thigh-bone,  though  lodged  in  a  deep  cavity 
to  which  it  is  accurately  adapted,  and  in  which  it  is  retained 
by  atmospheric  pressure,  and  by  strong  ligaments  and  muscles, 
is  yet  more  frequently  displaced  than  these  physical  and  ana- 
tomical dispositions  would  seem  to  admit  of.  Indeed,  if  reliance 
is  to  be  placed  on  the  statistics  of  this  accident  collected  by  M. 
Malgaigne  at  the  Hotel  Dieu,  there  is  no  joint  of  the  lower 
extremity  in  which  dislocation  occurs  so  frequently  as  in  the 
hip  :  next  to  the  shoulder,  it  is  the  most  liable  to  this  accident 
of  any  joint  in  the  body,  as  seen  in  the  following  table.* 

In  491  cases  of  dislocation,  there  were — of  the 


Shoulder 

.  321 

Thumb .    .  . 

17 

Knee 

Radius 

Clavicle  . 

.  33 

Fingers     .  . 

.    .  7 

Patella 

Elbow    .  . 

.  26 

Spine 

This  great  proneness  to  displacement  of  the  shoulder  and 
liip-joints  is  doubtless  owing  in  part  to  their  extensive  range 
of  motion,  and  in  part  to  the  powerful  leverage  which  may 
be  exerted  on  them  by  a  force  applied  to  the  distal  extremi- 
ties of  the  respective  limbs,  or  of  the  humerus  and  femur. 
Dislocations  of  the  hip  are  nearly  always  accidental,  and  result 
from  the  application  of  great  force  ;  hence,  we  should  expect 
to  meet  with  them  most  frequently  in  the  male  sex,  and  at 
the  most  active  period  of  life  ;  this  is  fully  borne  out  by  the 
accompanying  table  from  Malgaigne.  In  fifty-one  cases  of 
dislocation  of  the  hip,  forty-two  were  males,  and  nine  females  ; 
and  the  following  were  the  ages  of  the  sufferers  : 


At  3  years  of  age    ....  1 

From  15  to  20  8 

„    20  to  4.5  27 


From  45  to  CO  10 

„    GO  to  85  5t 


In  the  56  cases  of  this  accident  collected  by  Sir  A..  Cooper, 
the  age  of  the  patient  is  not  stated  in  11 ;  but  in  the  remaining 
45,  I  find  7  were  under  20  years  of  age,  7  were  50  and  upwards, 


*  Traite  des  Fractures  et  des  Luxaivmit,  1855,  tome  ii.  p.  8. 
t  Ibid.  p.  805. 
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and  31  between  20  and  50.*  The  earliest  recorded  age  at  which, 
a  dislocation  of  the  hip  has  occurred  is  six  months  :  it  was  into 
the  obturator  foramen,  and  was  easily  reduced  by  manipulation. f 
Although  dislocations  of  the  hip  cannot  usually  happen  without 
the  application  of  great  force,  individuals  have  been  met  with 
who  possessed  the  power  of  voluntarily  dislocating  their  hip, 
and  again  reducing  it,  as  related  by  Sir  A.  Cooper,  J  Stanley  § 
and  Brodie.ll 

Dislocations  of  the  hip  sometimes  take  place  spontaneously, 
in  consequence  of  paralysis  of  the  muscles  external  to  the  joint, 
or  from  disease  of  the  joint  itself ;  they  are  also  occasionally  met 
with  as  congenital  affections,  due  to  causes  acting  in  utero, 
or  to  violence  inflicted  during  birth.  In  the  present  essay 
we  have  to  treat  of  those  dislocations  of  the  hip  which  result 
from  violence ;  and  they  occur  most  fx'equently  in  the  following 
directions  : — 

1st.  The  head  of  the  bone  is  thrown  upwards,  and  more  or 
less  backwards,  upon  the  dorsum  ilii. 

2nd.  Backwards,  and  slightly  upwards,  or  into  the  ischiatic 
notch. 

3rd.  Downwards  and  inwards,  or  into  the  obturator  foramen. 

4th.  Upwards  and  inwards,  or  upon  the  body  of  the  pubes. 

The  proportion  in  Avhicli  these  dislocations  are  met  with, 
are,  according  to  Sir  A.  Cooper,  the  following :  in  20  cases, 
there  will  be  12  on  the  dorsum  ilii,  5  into  the  ischiatic  notch,  2 
into  the  obturator  foramen,  and  1  on  the  pubes.  In  104  cases 
collected  by  Hamilton  (excluding  the  anomalous  dislocations), 
55  were  upon  the  dorsum  ilii,  28  into  the  ischiatic  notch,  13 
into  the  obturator  foramen,  and  8  upon  the  pubes. 

In  the  experience  of  Malgaigne,  Chelius  and  Eergusson,  the 
dislocation  into  the  obturator  foramen  is  the  most  rare.  Besides 
the  four  ordinary  dislocations  of  the  hip,  some  anomalous  ones 
have  been  described,  of  which  mention  will  be  made  presently. 

Pathology. — The  injuries  which  are  common  to  all  the  above 
varieties  of  dislocation,  are  laceration,  and  sometimes  complete 


*  On  Dislocations  and  Fractures  of  the  Joints,  5tli  edition,  edited  by  Bransby 
B.  Cooper. 

t  This  unique  case  is  recorded  by  Mr.  Powdrell  in  the  Lancet  of  18G8, 
vol.  i.  p.  617. 

X  Op.  cit.  Case  2. 

§  Vide  Stanley,  Med.-Chir.  Transactions,  vol.  xxiv. 
II  Brodie,  On  the  Joints. 
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detacliment  of  tlie  capsular  and  round  ligaments  from  the  femur 
and  the  acetabulum,  and  a  stretching  or  tearing  through  of  one 
or  more  of  the  muscles  which  surround  the  joint. 

1.  Dislocation  upwards  and  bachwards,  or  upon  the  dorsum  Hit. 
— In  this  dislocation  the  head  of  the  femur  is  thrown  upwards, 
and  more  or  less  backwards,  and  will  occupy  different  positions  in 
different  cases,  as  already  observed.  In  one  case  it  has  been  found 
lying  partly  on  the  bone,  partly  on  the  gluteus  medius,  and  partly 
on  the  pyriformis  muscles ;  in  another,  between  the  gluteus 
maximus  and  the  posterior  border  of  the  gluteus  medius  ;  and  in 
another,  underneath  the  inferior  border  of  the  gluteus  medius,  by 
which  it  was  fixed  in  its  unnatural  position.  The  small  external 
rotator  muscles  of  the  hip  are  either  put  upon  the  stretch,  or 
some  or  all  of  them  may  be  torn  across.  With  respect  to  the 
height  to  which  the  head  of  the  femur  may  ascend  in  these 
iliac  dislocations,  Malgaigne  found,  in  11  preparations  of  this 
accident  which  he  examined,  that  in  5  it  did  not  ascend  higher 
than  a  line  drawn  from  the  anterior  superior  spinous  process  of 
the  ilium  to  the  highest  point  of  the  ischiatic  notch ;  in  2,  it 
ascended  half  a  centimetre  (about  one-sixth  of  an  inch)  higher  ; 
in  2,  1  centimetre;  in  1,  1  centimetre  and  a  half;  and  in  1, 
2  centimetres.  The  limits  of  the  displacement  below  were 
never  lower  than  the  point  of  junction  of  the  ilium  with  the 
ischium  ;  biit  the  limits  posteriorly  were  somewhat  greater. 

Symptoms. — The  limb  is  from  an  inch  and  a  half  to  two  inches 
and  a  half  shorter  than  its  fellow ;  it  is  rotated  inwards,  ad- 
ducted  and  slightly  flexed ;  so  that  when  the  patient  is  standing, 
the  knee  of  the  affected  side  is  somewhat  in  front  of,  and  above 
the  other,  and  the  toes  rest  on  the  tarsus  of  the  opposite  foot ; 
the  great  trochanter  is  directed  forwards,  and  lies  nearer  to 
the  anterior  superior  spinous  process  of  the  ilium  than  natural, 
while  the  head  of  the  bone  is  directed  backwards,  and,  in  thin 
persons,  may  be  felt  lying  upon  the  dorsum  ilii.  The  only 
movement  of  which  the  limb  is  capable,  unless  great  force 
be  used,  is  a  slight  one  in  the  sense  of  flexion,  adduction  and 
rotation  inwards ;  its  elongation,  extension  and  abduction 
cannot  be  accomplished,  and  the  attempt  is  productive  of  great 
pain. 

2.  Dislocation  hachwards  and  slightly  upwards,  or  into  the 
ischiatic  notch. — In  this  dislocation,  which  is  merely  a  variety 
of  the  former,  the  head  of  the  bone  is  thrown  slightly  up- 

VOL.  II.  3  31 
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wards,  as  well  as  backwards.  Syrae  found  the  gluteus  maxi- 
mus  nearly  torn  across,  and  the  head  of  the  bone  embedded 
in  it  was  lying  in  the  great  ischiatic  notch,  upon  the  gemelli 
and  the  sacro-sciatic  nerve.  The  gluteus  minimus,  the  pyri- 
formis,  and  the  gemellus  superior  were  lacerated.  The  symp- 
toms very  closely  resemble  those  of  the  dislocation  upwards, 
but  are  less  marked.  Thus  the  shortening  of  the  limb  rarely 
exceeds  half  an  inch ;  its  adduction,  inversion,  and  flexion 
are  less ;  so  that  in  standing  the  knee  projects  but  slightly 


Fig.  128.  Fig.  129. 


Dislocation  of  the  hip  on  the  dorsum  ilii.  Dislocation  of  the  hip  into  the  sciatic 

(From  Sir  A.  Cooper.)  notch.    (From  Sir  A.  Cooper.) 

beyond  the  other,  and  the  point  of  the  great  toe  rests  on 
the  ball  of  the  great  toe  of  the  opposite  foot,  instead  of  on 
the  tarsus.  The  trochanter  is  somewhat  behind  and  above  its 
normal  position,  but  remains  nearly  at  right  angles  with  the 
ilium,  while  the  head  of  the  bone  is  so  buried  in  the  ischiatic 
notch  that  it  cannot  be  felt.  The  limb  is  fixed,  and  all  volun- 
tary movements  are  abolished. 

Causes. — These  dislocations,  according  to  Sir  A.  Cooper,  are 
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most  commonly  brought  about  by  a  fall  whilst  carrying  a  heavy 
load  on  the  shoulders,  or  by  a  heavy  weight,  such  as  a  mass  of 
earth  falling  on  the  back  whilst  the  body  is  bent  forwards  in  a 
stooping  posture. 

Diagnosis. — There  is  not  much  likelihood  of  either  of  these 
dislocations  being  mistaken  for  any  other  injury,  though  cer- 
tain fractures  in  the  neighbourhood  of  the  hip  do  occasionally 
resemble  them.  Among  these  may  be  enumerated  fractures  of 
the  neck  of  the  femur,  with  inward  rotation  of  the  limb,  espe- 
cially if  the  fracture  be  complicated  with  one  of  the  great  tro- 
chanter ;  a  portion  of  the  latter  may  then  be  drawn  by  the  action 
of  the  muscles  towards  the  great  sciatic  notch,  or  upon  the 
dorsum  of  the  ilium,  and  so  resemble  the  head  of  the  bone  in 
those  situations,  as,  indeed,  happened  in  the  following  case 
related  by  Smith,  and  which  was  at  first  mistaken  for  a  dislo- 
cation. 

The  patient  was  an  old  man,  eighty  years  of  age,  who  died  on  the  fourteenth 
day  after  the  accident.  During  life  the  limb  was  shortened  two  inches,  the  foot 
inverted,  and  the  entire  limb  in  a  state  of  adduction;  the  trochanter  major 
could  be  felt  upon  the  dorsum  of  the  ilium,  a  little  above  the  situation  of  the 
sciatic  notch.  After  death,  there  was  found  a  transverse  serrated  fracture  of 
the  neck  of  the  femur  external  to  the  capsule;  at  the  line  of  junction  of  the 
cervix  with  the  shaft  of  the  bone  a  second  fracture  detached  the  trochanter 
major,  which  was  drawn  upwards  and  bacljwards,  carrying  with  it  the  insertions 
of  the  pyriformis,  gemelli,  and  obturator  muscles.* 

Another  fracture  which  somewhat  resembles  these  dislocations 
is  that  of  the  acetabulum,  with  shortening  and  inversion  of  the 
limb ;  but  in  all  these  fractures  the  shortening  can  be  over- 
come by  traction,  and  recurs  when  this  is  remitted.  There  is 
also  crepitus. t 

Treatment. — In  nearly  all  dislocations  of  the  hip  it  will  be 
advisable  to  bring  the  patient  under  the  influence  of  chloroform 
before  making  any  attempts  at  reduction,  and  as  soon  as  this 
is  effected,  a  long  sj)lint  should  be  applied  to  the  outside  of 
the  limb  and  trunk,  and  not  removed  for  two  or  three  weeks. 
There  are  two  methods  of  i-ed  ucing  these,  and  the  other  dislo- 
cations of  the  hip — one  by  means  of  traction,  and  the  other  by 


*  Op.  cit.  Case  29,  p.  85.  See  also  similar  cases  by  Stanley  in  vol.  xiii.  of  the 
Med.- Chit:  Trans,  p.  504. 

t  For  an  interesting  case  by  Mr.  Birkett,  in  which  a  dislocation  of  the  head 
of  the  femur  was  complicated  with  its  fracture,  the  reader  is  referred  to  vol.  lii. 
of  the  Mcd.-Chir.  Trans. 

3  M  2 
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manipulation.  In  describing  the  former  we  shall  follow  the 
rules  laid  down  by  Sir  A.  Cooper.  In  the  dislocation  upon  the 
dorsum  ilii,  attempts  may  first  be  made  to  reduce  the  bone  by 
placing  the  foot  in  the  perinseum  of  the  side  affected,  and 
using  it  as  a  counter-extending  force,  while  with  the  hands  the 
thigh  is  grasped  just  above  the  knee  ;  or,  what  is  better,  let 
a  jack-towel  be  fixed  to  it  by  means  of  the  clove-hitch,  while 
the  other  end  of  the  towel  is  carried  round  the  shoulders  of 
the  surgeon ;  the  latter  should  then  incline  backwards  at  the 
same  time  that  his  foot  is  making  increasing  pressure  in  the 
perinseum  ;  this,  with  slight  rotation  of  the  limb,  has  proved 
successful  in  several  dislocations  reported  by  the  late  Mr. 
Morgan  and  Mr.  Cock,  in  Guy's  Hospital  Reports.^  Should 
these  efforts  not  prove  successful,  a  sheet  must  be  passed  be- 


FiG.  130. 
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tween  the  dislocated  thigh  and  the  perinseum,  and  its  ends 
fastened  to  a  staple  firmly  fixed  to  the  floor  or  wall  behind  the 
patient,  and  somewhat  below  him,  so  as  to  be  in  a  line  with  the 
axis  of  the  displaced  limb ;  or  a,  strong  well -padded  leather  girth, 
with  an  opening  in  it  sufficiently  large  to  admit  the  injured 
extremity,  and  to  press  on  the  perinreum  on  one  side  and  the 
crest  of  the  ilium  on  the  other,  maybe  substituted  for  the  sheet. 
The  trunk  being  thus  securely  fixed,  a  padded  leather  belt,  with 
straps  and  rings  attached,  is  to  be  tightly  buckled  to  the  thigh 
above  the  knee,  or  a  jack-towel  may  be  fastened  to  the  limb, 
previously  protected  by  a  wet  bandage,  by  means  of  the  clove- 
hitch.  The  knee  being  now  slightly  bent  and  brought  across  the 
opposite  thigh,  a  little  above  the  knee,  one  end  of  a  multiplying 


*  Vol.  i.  p.  79. 
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pulley  should  be  fixed  to  the  rings  of  the  leather  belt  or  towel, 
and  the  other  end  to  a  staple  fixed  in  the  wall  in  front  of  the 
patient.  The  extending  and  counter-extending  forces  being 
thus  adjusted  in  the  axis  of  the  displaced  limb,  traction  should 
be  slowly  made  with  the  pulley  till  the  head  of  the  bone  has 
approached  the  acetabulum,  when  on  the  surgeon  gently  rota- 
ting the  limb  inwards,  the  bone  usually  slips  into  its  place.  If 
difficulty  occur  in  raising  the  bone  over  the  acetabulum,  a  towel 
is  to  be  placed  under  the  thigh,  as  near  the  joint  as  possible,  so 
that  the  bone  may  thus  be  lifted  over  the  edge  of  the  socket. 
When  this  is  accomplished,  the  movements  of  the  joint  will  be 
found  to  be  perfectly  restored :  and  this  is  the  best,  and  indeed 
the  only  test  of  reduction  which  is  necessary. 

The  reduction  ©f  the  dislocation  into  the  ischiatic  notch  may 
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be  effected  in  nearly  the  same  way  as  the  dislocation  on  the 
dorsum  ilii,  the  chief  points  of  difference  being,  that  the  patient 
should  be  placed  on  his  sound  side  instead  of  on  his  back ;  that 
the  direction  of  the  extension  should  be  across  the  middle  of  the 
sound  thigh  instead  of  immediately  above  the  knee ;  and  lastly 
that  the  head  of  the  bone  should  be  assisted  over  the  edge  of 
the  acetabulum,  by  means  of  a  round  towel  placed  under  the 
upper  part  of  the  thigh  and  over  the  shoulders  of  an  assistant, 
who,  at  the  same  time  resting  both  his  hands  on  the  patient's 
pelvis,  gradually  raises  his  body,  and  so  lifts  the  bone  into  its 
socket.  Notwithstanding  the  reduction  of  this  dislocation  is 
pronounced  by  Sir  A.  Cooper  to  be  in  general  extremely  difficult, 
the  cases  which  he  has  given  in  illustration  scarcely  bear  out  his 
assertion.    This  is  one  of  the  forms  of  dislocation  of  the  hip  in 


Fig.  l.^l. 


/ 
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wliicli  tlie  flexion  method  of  reduction  has  been  practised  with 
great  success,  after  the  ordinary  means  had  failed.  Thus  Mr. 
"VVormald  succeeded  six  weeks  after  the  accident,  and  when 
pulleys  had  been  used  in  vain.* 

3.  Dislocation  downwards  and  inwards,  or  into  the  ohturator 
foramen. — In  the  dislocation  downwards,  the  head  of  the  femur 
is  thrown  into  the  obturator  foramen,  and  lies  upon  the  ob- 


FiG.  132.  Fig.  133. 


Dislocation  of  the  hip  into  the  ob-  Eeduction  of  dislocation  of  the  hip  into  the 
^  turator  foramen.     (After  Sir  A,  obturator  foramen.    (After  Sir  A.  Cooper.) 

Cooper.) 


turator  extemus  muscle;  the  pectineus  and  adductor  brevis 
have  been  found  torn,  and  the  psoas  and  iliacus  muscles,  to- 
gether with  the  glutei  and  the  pyriformis,  put  on  the  stretch  or 
partially  lacerated. 

Symptoms.- — The  limb  is  lengthened  to  the  extent  of  about  two 
inches ;  it  is  abducted  and  advanced  in  front  of  the  other ;  the 
foot  is  pointed  forwards,  and  neither  inwards  nor  outwards  ;  the 


•  Medical  Times  and  Gazette,  Aug.  16,  1856. 


DISLOCATIONS  OF  THE  HIP.  903 


trochanter  major  is  less  prominent  than  natural ;  and  there  is  a 
slight  concavity  at  the  upper  and  front  part  of  the  thigh,  behind 
which  the  head  of  the  bone  can  be  felt  on  making  deep  pressure  ; 
the  body  is  bent  forwards  and  somewhat  to  the  injured  side 
by  the  psoas  muscle.  The  limb  cannot  be  adducted  or  extended 
without  some  force,  and  this  movement  causes  pain  and  numb- 
ness. 

Causes. — Any  accident  by  which  the  thighs  become  suddenly 
and  violently  separated  from  each  other,  is  sufficient  to  produce 
this  dislocation;  hence  it  has  happened  from  heavy  weights, 
as  a  mass  of  earth,  falling  on  the  back  and  forcing  the  limbs  apart. 
Pirrie  saw  it  caused  by  a  person  jumping  out  of  bed  in  great 
haste,  whose  right -foot  was  entangled  by  the  blankets  in  bed 
while  the  left  foot  reached  the  floor.*  It  has  also  been  known 
to  occur  from  the  sudden  movement  of  a  carriage  which  a  person 
was  in  the  act  of  mounting,  having  one  foot  on  the  ground,  and 
the  other  on  the  step  of  the  vehicle. 

Treatment. — The  reduction  of  this  dislocation  may  be  ac- 
complished in  the  following  manner :  If  the  dislocation  be 
recent,  the  patient  should  be  laid  on  his  back,  and  the  pelvis 
fixed  by  a  girth,  which  is  made  completely  to  surround  both 
ilia,  while  its  ends  are  fixed  to  a  staple  placed  on  the  opposite 
side  to  the  injured  limb.  Another  girth  is  to  be  placed  between 
the  pudendum  and  the  upper  part  of  the  luxated  thigh,  and  its 
ends  carried  underneath  the  other,  sc  that  the  two  shall  inter- 
lock. A  pulley  being  now  attached  to  these  ends,  extension 
must  be  slowly  made,  in  a  direction  obliquely  upwards  and  out- 
wards, until  the  head  of  the  bone  begins  to  move  from  its 
abnormal  position.  The  surgeon  must  then  grasp  the  ankle  of 
the  dislocated  limb  and  draw  it  towards  and  behind  its  fellow, 
when  the  bone  usually  slips  into  its  place.  Care  must  be  taken 
not  to  raise  the  limb  too  much  while  adducting  it,  or  the  head 
of  the  bone  may  be  thrown  into  the  ischiatic  notch. 

4.  Dislocation  uptvards  and  inwards,  or  on  the  pubes. — Not- 
withstanding this  dislocation  is  usually  designated  as  the  dis- 
location on  the  pubes,  the  head  of  the  femur  does  not  rest  so 
much  on  that  bone  as  on  the  ilium;  hence  the  term  ilio-pubic, 
which  is  applied  to  it  by  Malgaigne,  is  the  more  correct  de- 
signation. In  an  old  dislocation  of  this  nature,  dissected  by 
Sir  A.  Cooper  and  figured  in  his  work,  the  head  and  neck  of 


*  Pirrie,  Princijjks  and  Practice  of  Sitrt/cn/,  p.  320. 
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Fig.  134. 


the  bone  occupied  a  position  beneath  the  psoas  and  iliacus 
muscles,  and  the  anterior  crural  nerve,  and  external  to  the 
femoral  artery  and  vein.  Upon  the  pubes 
(qy.  ilium  ?)  a  new  acetabulum  was  formed 
for  the  neck  of  the  thigh-bone,  the  head 
of  the  bone  being  above  the  level  of  the 
pubes. 

Symptoms. — The  limb  is  everted,  ab- 
ducted, and  shortened  to  the  extent  of  an 
inch ;  it  cannot  be  rotated  inwards,  but 
can  be  slightly  flexed  in  a  direction  out- 
wards. The  head  of  the  bone  can  be  felt  in 
the  groin,  generally  to  the  outer  side  of  the 
femoral  artery,  and  sometimes  it  forms  a 
very  distinct  projection ;  the  great  tro- 
chanter lies  nearer  to  the  mesial  line  and 
to  the  anterior  superior  spine  of  the  ilium 
than  natural,  and  the  roundness  of  the  hip 
is  consequently  lost.  This  accident  can 
be  readily  distinguished  from  a  fracture  of 
the  neck  of  the  femur  by  the  greater  im- 
mobility of  the  limb,  but,  above  all,  by  the 
situation  of  the  head  of  the  bone  in  the 


Dislocfition  of  the  hip  on 
the  pubes.  (After  Sir 
A.  Cooper.) 


groin. 

Causes. — A  sudden  forcing  of  the  body 
backwards  while  the  thighs  are  fully  ex- 
tended, or  a  sudden  and  forcible  extension  of  the  thighs  while 
the  body  is  fixed,  or  a  sudden  and  simultaneous  extension,  of 
both  body  and  thighs.  More  rarely  this  dislocation  has  been 
caused  by  sudden  abduction  of  the  limb,  combined  with  rotation 
outwards.  The  dislocation  has  been  brought  about  by  a  person 
unexpectedly  putting  his  foot  into  a  hollow  in  the  ground, 
when,  to  prevent  falling  forwards,  he  throws  his  body  back- 
wards, and  the  head  of  the  femur  is  thus  tilted  out  of  its  cavity 
upon  the  pubes  or  ilium. 

Treatment. — The  patient  is  to  be  placed  on  his  uninjured  side, 
counter-extension  to  be  made  upwards  and  forwards  in  front  of 
his  body,  and  extension  downwards  and  backwards  behind  the 
axis  of  the  body.  After  this  has  been  continued  for  some  time 
a  towel  is  to  be  placed  under  the  upper  part  of  the  thigh,  so 
as  to  lift  the  head  of  the  bone  over  the  edge  of  the  aceta- 
bulum. 
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Unusual  varieties  of  dislocation. —  Upwards. — There  are  two 
forms  of  displacement  upwards — in  one,  the  head  of  the  bone 
occupies  the  notch  between  the  anterior  superior  and  the 
anterior  inferior  spine  of  the  ilium  ;  in  the  other,  it  is  situated 
between  the  margin  of  the  acetabulum  and  the  anterior  in- 
ferior spine,  or  a  little  to  the  inner  or  outer  side  of  this  process. 
The  symptoms  are,  a  shortening  of  the  limb  from  two  to  three 
inches,  abduction  and  strong  rotation  outwards,  flattening  of 
the  hip,  and  fulness,  or  a  distinct  tumour  in  the  situation  of  the 
head  of  the  bone,  which  moves  in  unison  with  the  limb.  Re- 
duction maybe  accomplished  by  extension  and  counter-extension, 
combined  with  adduction  and  rotation  inwards  of  the  limb.* 


Fig.  135. 


Reduction  of  dislocation  of  the  hip  on  the  pubes.    (After  Sir  A.  Cooper.  ) 


Downwards. — One  of  the  most  unequivocal  examples  of  this 
accident,  occurred  in  the  practice  of  Mr.  Luke,  at  the  London 
Hospital. 

The  limb  was  lengthened  one  iiich,  without  either  inversion  or  eversion. 
The  head  of  tlie  bone  was  distinctly  felt,  and  thought  to  be  in  the  lesser 
ischiatic  notch.  The  reduction  was  effected  by  manipulation.  The  man  dying 
shortly  after,  from  the  effects  of  broken  ribs,  the  dislocation  was  easily  repro- 
duced, when  the  head  of  the  bone  was  found  immediately  below  the  acetabulum, 
and  midway  between  the  ischiatic  notch  and  the  thyroid  foramen.  The  capsular 
ligament  was  lacerated  below,  and  the  gemellus  inferior  and  the  quadratus 
femoris  were  torn  through.")" 

BacJcivards  and  downwards. — In  this  dislocation,  the  situation 
of  the  head  of  the  bone  varies  slightly,  both  as  to  the  backward 


*  See  Malgaig-ne,  tome  ii.  p.  8G9  et  seq.  Gui/s  Hos^ntal  Reports,  vol  i. 
pp.  79  and  97. 
t  Medical  Times  and  Gazette,  June  2,  1858. 
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and  downward  extent  of  its  displacement.  Most  frequently  it 
is  lodged  in  the  depression  which  exists  between  the  tuberosity 
and  the  spine  of  the  ischium. 

In  eight  out  of  ten  cases  Malgaigne*  found  the  head  of  the 
bone  on  a  level  with  the  spine  of  the  ischium,  while  in  the 
remaining  two,  it  was  a  little  below,  and  it  may  be  dislocated 
still  further  backwards  and  downwards,  into  the  lesser  ischiatic 
notch.  In  Mr.  Adams's  case,  exhibited  at  the  meeting  of  the 
Pathological  Society  (October  19,  1869),  the  head  of  the  bone 
rested  on  the  body  of  the  ischium  between  its  spine  and  the 
acetabulum.  In  this  case,  the  capsule  was  lacerated,  at  its 
posterior  part,  and  the  obturator  externus,  and  the  quadratus 
femoris  muscles  were  torn  through.f  The  symptoms  of  this 
dislocation  closely  resemble  those  of  the  dislocation  into  the 
ischiatic  notch  :  the  limb  is  flexed,  adducted,  and  rotated  inwards 
and  slightly  elongated,  and  the  head  of  the  bone  projects  back- 
wards, though,  in  some  cases,  it  could  with  difiiculty  be  felt. 
Reduction  is  to  be  effected  by  extension  made  in  the  direction 
of  the  axis  of  the  deformed  limb,  combined  with  rotation  of  the 
thigh  outwards,  and  pressure  on  the  head  of  the  displaced 
bone. 

Forwards  into  the  perinceum. — This  dislocation  is  produced  by 
a  heavy  weight  falling  on  the  back,  while  the  body  is  bent  for- 
wards, and  the  legs  are  apart.  The  symptoms  are  well  marked  : 
the  leg  and  thigh  are  at  a  right  angle  with  the  body,  the  toes 
slightly  turned  inwards  or  outwards,  the  natural  form  of  the 
nates  is  lost,  and  the  head  of  the  femur  forms  a  tumour,  in  the 
perinseum,  which  moves  with  the  limb.  Reduction  is  effected 
by  extension  in  the  axis  of  the  displaced  limb,  aided  by  mani- 
pulation. 

Mechanism  of  dislocation  of  the  hip. — It  was  long  ago  re- 
marked by  Sir  A.  Cooper,  that  there  was  something  a  little 
anomalous  in  the  frequency  of  the  dislocation  of  the  femur 
upwards  and  backwards,  that  being  the  direction  of  all  others 
most  protected  against  dislocation,  by  the  '  capsular  ligament 
being  there  the  strongest,  the  edge  of  the  acetabulum  most 
elevated,  and  the  ligamentum  teres  offering  the  greatest  hin- 
drance to  displacement  in  that  direction ;  '  whereas  for  the 
dislocation  into  the  foramen  ovale,  which  is  one  of  the  least 


*  Malgaigne,  op.  cit. 
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frequent,  all  the  above  conditions  are  reversed.  So  again,  the 
greater  prevalence  of  dislocation  in  the  four  usual  directions, 
'  is  not  to  be  considered  as  a  mere  matter  of  chance,  but  as  the 
natural  result  of  the  influence  of  the  muscles  which  draw  the 
bone  into  these  positions.'  He  attributed  therefore  the  occa- 
sional occurrence  of  the  so-called  anomalous  dislocations,  either 
to  some  mechanical  obstacle,  as  a  portion  of  broken  bone  re- 
sisting the  action  of  the  muscles,  or  to  the  latter  having  lost 
all  power  of  contraction,  as  in  collapse.  Under  these  circum- 
stances, he  adds,  '  the  head  will  remain  where  it  was  placed  by 
the  mere  physical  force  which  drove  it  from  its  socket.' 

It  is  obvious  from  the  above  quotations,  that  Sir  Astley  re- 
garded the  muscles  as  the  sole  agents  in  drawing  the  head  of 
the  bone  into  the  situations  where  it  is  usually  found,  but  he 
nowhere  associates  their  action  with  the  position  of  the  limb 
which  caused  the  dislocation ;  and  without  taking  this  into  con- 
sideration, it  would  be  impossible  to  account  for  the  dislocation 
being  so  much  more  frequent  on  the  dorsum  of  the  ilium  than 
in  any  other  situation. 

If  we  analyse  the  causes  and  symptoms  of  the  four  usual 
varieties  of  dislocation  of  the  hip,  it  will  be  seen  that  they 
group  themselves  thus.  In  two,  the  head  of  the  bone  is 
thrown  behind  the  acetabulum ;  in  the  other  two,  it  is  in 
front ;  and  if  we  examine  further,  we  shall  see  that  the  two 
backward  dislocations  are  produced  hj  forced  flexion  and  adduc- 
tion, combined  probably  with  rotation  inwards  of  the  limb ;  the 
two  forward  dislocations,  with  forced  extension  and  abduction 
combined  with  rotation  outwards  of  the  limb ;  in  the  former, 
the  capsule  is  lacerated  at  its  posterior  and  inferior  part ;  in 
the  latter,  at  the  inferior  and  internal ;  and  it  depends  probably 
on  the  force  which  produced  the  injury  whether  the  capsule 
shall  be  entirely  separated  from  the  femur,  or  only  partially 
separated,  or  not  separated  at  all ;  but  merely  lacerated  to  a 
greater  or  less  extent.  This  is  the  principal  cause  which,  I 
believe,  regulates  the  distance  to  which  the  head  of  the  bone 
shall  be  drawn  or  driven,  both  in  the  backward  and  forward 
dislocations ;  and  it  will  account  partly  for  the  greater  difficulty 
of  reducing  a  dislocation  into  the  sciatic  notch,  than  one  on 
the  dorsum  of  the  ilium  :  in  the  latter  the  laceration  of  the 
capsule  being  usually  more  extensive  than  in  the  former,  in 
which  there  may  be  a  mere  slit. 

The  great  frequency  of  the  posterior  dislocations  as  compared 
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with  the  anterior,  is  doubtless  owing  to  the  greater  prevalence 
of  flexed  positions  of  the  body  and  limbs  than  the  opposite  :  so 
that  when  one  is  overtaken  by  an  accident  the  body  is  found 
more  frequently  in  this  postiire  than  in  any  other.  Then,  as  to 
the  greater  frequency  of  dislocations  on  the  dorsum  ilii  than 
into  the  sciatic  notch,  it  may  be  accounted  for  in  the  same  way 
as  a  limb  becomes  shortened  when  it  is  fractured,  i.e.  the 
muscles  passing  from  the  pelvis  to  the  thigh  missing  the  resis- 
tance they  are  ordinarily  accustomed  to — the  integrity  of  the 
bone  in  the  one  case,  and  the  bottom  of  the  acetabulum  in  the 
other — contract  to  their  utmost,  and  a  backward  dislocation 
should  be  always  on  the  dorsum,  if  the  force  of  the  muscles 
were  not  counteracted  by  some  other  force,  which  in  these 
cases  is  nearly  always  the  untorn  portion  of  the  capsule.  I 
cannot  think  with  some  modern  writers  that  the  position  of  the 
limb  is  determined  solely  by  the  capsule,  and  that  the  muscles 
exercise  no  influence  ;  on  the  -contrary,  I  believe  with  Sir  A. 
Cooper,  that  they  are  the  principal,  though  not  the  sole  agents  ; 
and,  as  in  fractures  the  displacements  are  occasioned  partly  by 
muscular  action,  and  partly  by  the  force  which  produced  the 
fracture,  so  in  these  dislocations,  the  position  of  the  head  of  the 
bone  is  determined  by  the  joint  influences  of  the  force  which 
caused  the  dislocation,  the  contraction  of  the  muscles,  the 
rebound  of  the  limb  from  the  abnormal  position  into  which 
it  had  been  thrown,  and  the  extent  of  laceration  of  the  capsule. 

Let  us  now  direct  attention  to  the  two  forward  dislocations. 
The  position  of  the  limb  which  gives  rise  to  these  displacements 
we  have  seen  to  be,  one  of  forced  extension,  abduction,  and 
rotation  outwards  :  the  capsule  is  strained  at  its  weakest  part, 
and  gives  way  inferiorly  and  internally.  The  abductor  muscles 
which  are  put  on  the  stretch  by  the  position  of  the  thigh  which 
produces  the  backward  dislocations,  are  here  relaxed,  and  the 
adductors  stretched  ;  and  it  depends  probably  on  the  degree  of 
extension  into  which  the  limb  has  been  forced  by  the  accident 
whether  the  head  of  the  bone  shall  be  lodged  in  the  obturator 
foramen  or  on  the  pubes.  In  simple  abduction  with  slight  ex- 
tension, which  produces  the  obturator  dislocation,  the  anterior 
part  of  the  two  small  glutei,  with  the  tensor  vaginse  femoris, 
will  be  relaxed,  and  the  pectineus  and  adductors  will  be  put  on 
the  stretch,  and  draw  the  bone  directly  into  the  thyroid  fora- 
men ;  but  should  there  be  hyper-extension  of  the  thigh  in 
addition  to  abduction,  the  three  first-named  muscles  will  be 
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stretched,  and  combining  with,  the  adductors  the  head  of  the 
bone  will  be  drawn  upwards  on  to  the  pubes  or  ilium. 

It  has  been  recently  asserted  that  '  there  is  but  one  primary 
dislocation  of  the  femur  at  the  hip-joint,  namely,  that  in  the 
foramen  ovale,  or  downwards  and  inwards  ; '  according  to  which 
doctrine  about  nine-tenths  of  all  the  dislocations  of  the  hip 
are  secondary — a  statement  sufficiently  refuted  not  only  by  the 
way  in  which  these  dislocations  are  brought  about,  but  by  the 
specimens  referred  to  by  the  writer  to  establish  his  case.*  On 
the  contrary,  secondary  dislocations  are  rare,  and  unless  pro- 
duced by  the  surgeon  in  his  attempts  at  redaction,  can  only  be 
conjectured  to  have  happened  on  the  evidence  of  the  patient. 

The  limits  of  this  article  will  not  permit  me  to  go  into  the 
philosophy  of  the  so-called  anomalous  dislocations  ;  but  the 
above  observations  seemed  necessary  in  order  to  understand  the 
principles  that  should  guide  us  in  our  attempts  to  reduce  these 
dislocations  by  manipulation. 

Beductiov  hy  manipulation. — The  method  of  reducing  a  dislo- 
cated limb  by  manipulation  has  been  practised  from  the  earliest 
times,  but,  having  fallen  into  desuetude,  has  been  revived  of 
late  years,  and  now  seems  likely  to  supersede  the  traction 
method  by  pulleys.  The  object  of  the  movements  is,  of  course, 
to  bring  the  head  of  the  displaced  bone  close  to  the  opening  in 
the  capsule,  and  the  best  means  of  doing  this  is  to  make  it  re- 
traverse  the  route  by  which  it  escaped.  '  The  reduction  of  a 
dislocation  is  most  easy  when  the  dislocated  bone  follows  the 
same  course,  but  in  the  opposite  direction,  to  the  one  along 
which  it  originally  passed ;  and  the  most  favourable  position  of 
the  limb  for  reduction,  is  that  in  which  the  displacement 
occurred.'  t 

Bearing  in  mind  this  principle,  and  having  regard  to  the 
manner  in  which  the  dislocation  occurred,  it  should  follow  that 
the  proper  manipulations  for  the  reduction  of  the  backward 
luxations,  must  be  flexion  and  adduction  of  the  limb  ;  and  for 
the  forward,  abduction  and  hyper-extension.  The  first  move- 
ment brings  the  head  of  the  bone  close  to  the  acetabulum,  the 
second  raises  it  from  its  edge,  when  a  slight  rotation,  outwards 
in  the  two  backward  dislocations,  and  inwards  in  the  two 


*  See  British  Medical  Journal,  June  11,  1863. 

t  See  Arch.  f.  Mm.  Chir.  vol.  iv.  p.  1.  Frof.  W.  Busch,  New  Sydenham 
Society  s  Year-Book,  1863. 


910     INJUEIES  OF  THE  LOWEE  EXTEEMITY. 


forward,  rolls  tlie  bone  into  the  socket.  The  method  of  reduction 
may  be  formulated  as  follows  : — 

1.  Dislocations  backivards,  iliac  or  ischiatic.  Flex  the  thigh 
to  rather  more  than  a  right  angle,  adduct  till  the  knee  reaches 
somewhat  over  the  opposite  side  of  the  body,  and  then  rotate 
outwards,  and  bring  downwards. 

2.  Dislocations  forwards,  supra-  or  infra-pubic.  Abduct  the 
thigh,  rotate  it  somewhat  outwards,  and  carry  it  into  hyper- 
extension,  then  rapidly  rotate  inwards,  and  place  it  straight. 

Although  most  recent  dislocations  of  the  femur  may  be 
reduced  with  comparative  ease,  by  one  or  other  of  the  methods 
described  in  this  article,  cases  every  now  and  then  occur  in  which 
the  greatest  difficulty  is  experienced.  Excluding  from  consi- 
deration maladroit  efforts  and  muscular  resistance,  the  difficulty 
seems  to  arise  from  some  of  the  following  causes.  1.  A  portion 
of  the  torn  capsule  may  get  in  the  way,  as  was  well  seen  in 
Adams's  case,  before  cited.  2.  The  strong  untorn  portion  of 
the  capsule  may  offer  resistance.  3.  The  rent  in  the  capsule 
may  be  so  small  as  not  to  admit  of  the  return  of  the  bone. 
4.  A  portion  of  the  margin  of  the  acetabulum  may  be  broken, 
and  so  allow  the  capsular  ligament  to  yield  before  the  head  of 
the  bone. 

In  illustration  of  the  two  last  impediments,  the  reader  is  referred  to  Dr. 
Fenner's  case  of  dislocation  on  the  dorsum  ilii ;  in  which  that  gentleman 
divided  all  the  muscles  passing-  from  the  pelvis  to  the  thigh,  and  found  it  still 
impossible  to  reduce  the  dislocation,  till  the  rent  in  the  capsule  through  which 
the  head  of  the  bone  had  escaped  was  enlarged  from  one-half  to  three-quarters 
of  an  inch.* 

Mr.  Hamilton  also  exhibited  on  November  28,  1868,  to  the  Dublin  Patho- 
logical Society,  the  preparation  of  a  dislocation  into  the  sciatic  notch,  which 
had  taken  place  three  weeks  previously,  and  which  it  had  been  found  impossible 
to  reduce,  after  repeated  attempts.  The  causes  of  failure  were  the  smallness 
of  the  rent  in  the  capsule,  and  a  fracture  of  the  lower  edge  of  the  acetabulum, 
so  that  the  capsular  ligament  yielded  before  the  head  of  the  bone.f  The 
success  which  sometimes  attends  later  attempts  to  reduce  these  dislocations  is 
probably  owing  to  the  tearing  through  or  detachment  from  the  femur  or  the 
acetabulum  of  those  portions  of  the  capsule  which  formed  the  impediment  in 
the  previous  efforts. 

A  question  which  the  surgeon  will  sometimes  be  called  on  to 
decide  is,  how  long  after  a  dislocation  of  the  hip  may  its  reduc- 
tion be  attempted  ?  and  on  this  point  authorities  differ ;  much 


*  Hamilton,  op.  cit.  p.  3.38. 

t  Kciu  Sydmham  SodeU/s  Biennial  Retroajxct  for  18G7-8,  p.  235, 
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must  necessarily  depend  on  tlie  age  and  constitution  of  the 
patient,  and  something  on  his  own  wish  in  the  matter.  Fabri- 
cius  Hildanus  mentions  the  case  of  a  lady  of  rank,  in  whom 
reduction  was  attempted  fifteen  weeks  after  the  accident,  but 
without  success  :  it  has,  however,  been  accomplished  after  the 
lapse  of  six  months,*  twelve  months,t  and  even  longer,  as  in  the 
remarkable  case  of  Mr.  Cornish,  related  by  Sir  A.  Cooper. 
Under  ordinary  circumstances,  a  reduction  of  the  hip  is  hardly 
to  be  looked  for  later  than  eight  weeks  after  the  accident,  which 
was  tbe  limit  placed  by  the  distinguished  surgeon  just  named, 
beyond  which  it  should  not  be  a,ttempted.  Fergusson  has  never 
witnessed  a  successful  effort  beyond  the  period  of  three  weeks ; 
but  he  would  deem  it  quite  correct  to  make  trial  of  all  reason- 
able means  at  a  much  longer  date,  though  he  could  not  be  at 
all  sanguine  of  success  after  two  or  three  months.  Before 
making  these  attempts  it  would  be  well  that  the  surgeon  should 
bear  in  mind  that  fractures  of  the  neck  of  the  femur,  suppura- 
tion in  and  around  the  joint,  and  other  injuries  which  have  led 
to  a  fatal  result,  have  followed  too  prolonged  and  violent  efforts 
to  reduce  the  bone. 

Equally  important  with  the  determination  of  the  longest 
period  at  which  reduction  of  this  dislocation  may  be  attempted, 
is  the  line  of  practice  to  be  pursued  when  the  injury  is  compli- 
cated with  a  fracture  of  the  femur  of  the  same  side.  Guy  de 
Chauliac  laid  down  the  following  general  rule.  When  a  dislo- 
cation is  complicated  with  a  fracture,  let  the  dislocation  be  first 
rediaced,  and  then  the  fracture,  if  that  is  possible ;  but  if  it  is 
not  possible,  let  the  fracture  be  first  reduced,  and  after  the 
callus  is  firm,  the  dislocation.  J  Boyer  considered  that  a  dis- 
location of  an  orbicular  joint  could  not  be  reduced  if  a  fracture 
were  present,  and  that  when  the  latter  had  united,  the  reduc- 
tion of  the  dislocation  could  not  be  effected,  owing  to  its  age. 
However,  Sir  A.  Cooper  relates  a  case  (29th)  in  which  reduction 
was  effected  five  weeks  after  the  double  accident,  the  fractured 
bone  having  become  sufficiently  firm  in  this  time  to  admit  of 
extension  being  made  ;  but  this  occurred  in  a  youth  sixteen  or 
eighteen  years  of  age,  and  it  is  doubtful  whether  the  same 
success  would  have  been  attained  had  the  patient  been  older. 
The  rule  would  seem  to  be  this :  whenever  there  is  room  enough 

*  Gockelius,  Gallicimuni  Medico-practiaim,  Ulm,  1700,  p.  228. 
t  Malgaigne,  tome  ii.  p.  821.    Cooper,  Case  64. 
X  Malgaig-ne,  tome  ii.  p.  203. 
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above  the  fracture  to  fix  securely  an  extending  apparatus,  re- 
duction of  the  dislocation  should  be  first  attempted,  and  after- 
wards the  fracture.  Several  cases  are  now  upon  record  in 
which  this  practice  has  been  successfully  carried  out :  thus, 
Bloxam  reduced  a  dislocation  upon  the  pubes  on  the  eighth  day 
after  the  accident;*  and  M.  Etene  one  into  the  ischiatic  notch, 
the  fracture  being  in  the  centre  of  the  bone.f  In  every  attempt 
of  this  nature,  the  limb  should  be  first  firmly  encased  in  splints, 
and  preference  given  to  the  plan  of  reduction  by  manipulation. 

Dislocations  of  the  Patella 

are  not  of  very  frequent  occurrence,  but  they  may  take  place  in 
the  following  directions,  viz.  outwards,  inwards,  upwards,  and 
edgeways :  they  may  be  complete  or  only  partial,  and  are  more 
frequently  produced  by  muscular  action  than  any  other  disloca- 
tion, if  we  except  the  lower  jaw. 

Outwards. — This  is  by  far  the  most  common  variety  of  the 
accident,  and  may  be  occasioned  either  by  muscular  action  or 
by  direct  violence ;  thus,  it  has  been  known  to  take  place  from 
a  sudden  jump  on  one  side  to  avoid  being  run  over;  from 
wrestling ;  but  more  frequently  from  falling  down  and  striking 
the  inner  side  of  the  knee.  It  is  said  to  occur  generally  to 
those  who  have  a  slight  inclination  of  the  knee  inwards  ;  but 
Malgaigne  found  only  one  patient  so  affected  out  of  forty-six 
cases  of  this  luxation. 

The  situation  of  the  patella  varies.  When  only  partially  dis- 
located, its  inner  half  rests  on  the  articular  surface  of  the  outer 
condyle,  and  owing  to  the  obliquity  of  that  surface,  its  outer 
margin  becomes  tilted  forwards,  forming  a  ridge  in  front  of  the 
condyle.  In  complete  dislocations,  the  articular  surface  of  the 
patella  rests  on  the  outer  side  of  the  condyle,  with  its  inner 
margin  directed  forwards ;  the  breadth  of  the  knee  is  increased, 
the  limb  is  slightly  flexed  and  fixed,  and  any  attempt  to  move 
it  from  this  position  causes  great  pain. 

The  dislocation  inwards  is  very  rare,  and  seldom  complete,  and 
happens  usually  from  falls  on  a  projecting  body,  by  which  the 
patella  is  struck  on  its  outer  edge,  and  so  driven  inwards.  The 
symptoms  resemble  those  of  the  dislocation  outwards,  but  the 
projection  of  the  patella  is  of  course  in  front  of  the  inner 
instead  of  the  outer  condyle. 


•  Gazette  medicale,  1833,  p.  660. 


t   Ibid.  1838,  p.  751. 
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Erom  experiments  made  by  Professor  Streubel*  on  the  dead 
subject,  it  would  appear  that  even  incomplete  dislocations  of  the 
patella  outwards  cannot  take  place  without  laceration  of  the 
capsule  of  the  joint ;  and  in  complete  dislocations,  this  lacera- 
tion is  often  very  considerable.  The  difficulty  which  is  some- 
times experienced  in  reducing  this  dislocation,  after  the  extensor 
muscles  have  been  relaxed  to  the  utmost,  is  owing  to  the  tension 
of  the  ligaments  being  too  great  to  allow  of  the  ridge  on  the 
inner  surface  of  the  patella  being  raised  above  the  process  on 
the  outer  condyle.  The  professor  was  not  able  to  produce  a 
dislocation  inwards,  and  he  believes  that  it  can  only  occur  in 
those  whose  ligaments  have  been  previously  relaxed. 

Treatment. — This  consists  in  placing  the  patient  in  a  sitting 
posture,  raising  the  limb  towards  the  trunk,  and  then  pressing 
down  that  edge  of  the  patella  which  is  most  remote  from  the 
joint;  this  raises  the  opj^osite  edge,  and  it  is  immediately 
drawn  by  the  action  of  the  muscles  into  its  natural  situation. 
In  a  patient  who  was  lately  under  my  care  with  this  dislocation, 
the  knee  was  reduced  with  great  ease  by  straightening  the  leg, 
and  making  slight  lateral  pressure. 

In  the  dislocation  edgeways  the  patella  is  turned  on  its  axis, 
so  as  to  bring  its  lateral  margins  forwards  and  backwards,  and 
its  surfaces  sideways ;  indeed,  in  some  instances  this  has  taken 
place  to  such  an  extent  as  almost  to  reverse  the  normal  position 
of  the  two  surfaces.  According  to  Malgaigne,  it  is  the  outer 
edge  of  the  bone  which  is  most  frequently  directed  backwards, 
being  buried  in  the  fossa  between  the  condyles.  There  is  no 
difficulty  in  detecting  the  nature  of  these  dislocations  ;  the 
patella  can  be  easily  felt  in  its  unnatural  position,  causing  a 
projection  in  front  of  the  joint,  and  a  depression  on  each  side, 
while  the  joint  is  immovably  fixed  in  an  extended  position. 
This,  like  the  other  forms  of  dislocation  of  the  patella,  has  been 
known  to  occur  from  muscular  action,  as  in  jumping ;  but  most 
frequently  it  has  resulted  from  a  sudden  blow  applied  to  the 
patella  while  the  knee  was  bent,  as  in  Mr.  Mayo's  case,  related 
by  Sir  A.  Cooj)er,  of  the  life-guardsman,  in  whom  the  injury 
was  caused  by  the  knee  of  another  soldier,  as  the  opposite  lines 
rode  through  each  other. 

In  a  case  related  to  me  by  Mr.  Flower,  the  patient,  a  yoting  man  aged 
twenty-two,  was  stepping-  over  the  seats  of  the  gallery  of  a  theatre,  and  foil 


*  Schmidt's  Juhrb.,  18G6,  vol.  cxxxix.  p.  311. 
VOL.  II.  3  N 
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between  them,  ■without,  so  far  as  he  was  aware,  striking  the  knee  ;  severe  pain 
and  inability  to  flex  the  joint  were  the  immediate  results.  On  examination 
Mr.  Flower  found  the  patella  twisted  on  its  longitudinal  axis,  with  its  outer 
edge  projecting  forwards  under  the  skin,  and  its  inner  edge  wedged  in  between 
the  condyles  of  the  femur  and  the  head  of  the  tibia.  The  limb  was  extended, 
and  all  attempts  at  reduction  by  bending  the  knee,  manipulating  the  patella,  &c., 
produced  great  pain,  and  were  unavailing  till  chloroform  was  given,  when,  on 
bending  the  knee,  the  bone  directly  slipped  back  into  its  place. 

Treatment. — In  the  cases  just  alluded  to,  reduction  was 
effected  by  suddenly  bending  the  knee.  In  other  cases  the 
same  result  has  been  obtained  by  pressing  the  edges  of  the 
bone  in  opposite  directions  while  the  leg  was  extended  ;  and  in 
others,  both  these  means,  and  even  the  more  violent  ones  of 
dividing  the  quadriceps  muscle  and  the  ligamentum  patellae, 
opening  the  joint,  and  endeavouring  to  raise  the  bone  from  its 
position  by  an  elevator,  have  all  failed.  The  extreme  diflficulty 
that  has  been  experienced  in  the  reduction  of  some  of  these 
dislocations  is  supposed  to  arise  from  the  upper  extremity  of 
the  bone  having  become  firmly  wedged  in  the  intercondyloid 
notch. 

The  dislocation  of  the  patella  upivards  is  an  exceedingly  rare 
accident,  and  cannot  talce  place  without  a  rupture  of  the  liga- 
mentum patellae ;  this  is  most  tisually  brought  about  by  a  sudden 
and  violent  contraction  of  the  quadriceps  muscle,  made  in  an 
effort  to  prevent  falling  backwards ;  the  dislocation  has  also 
taken  place  from  division  of  the  ligament  by  sword-cuts,  and 
by  falling  with  the  knee  on  broken  glass.  The  nature  of  the 
accident  is  at  once  obvious,  from  the  position  of  the  patella, 
the  hollow  beneath  it,  and  the  inability  of  the  patient  to  bear 
the  weight  of  his  body  on  the  limb.  It  is  usually  followed  by 
a  good  deal  of  inflammation  of  the  joint,  which  should  be  first 
subd^^ed,  and  the  dislocation  then  be  treated  in  all  respects  as 
a  fracture  of  the  patella. 

Dislocations  of  the  Knee-joint. 

The  tibia  may  be  displaced  laterally,  or  forwards  and  back- 
wards ;  each  of  these  dislocations  may  vary  in  degree  ;  but  the 
former  are  always  partial,  and  the  latter  generally  complete ; 
they  are  usually  combined  with  a  slight  rotation  of  the  tibia  on 
its  a.xis. 

Lateral  dislocations. — In  these  the  head  of  the  tibia  is  par- 
tially displaced  from  the  condyles  of  the  femur  in  a  lateral 
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direction.  In  the  dislocation  outwards  the  inner  articular 
surface  of  the  head  of  the  tibia  is  driven  on  to  or  towards  the 
external  condyle  of  the  femur,  causing  much  deformity,  from 
the  leg  and  thigh  being  no  longer  in  the  same  axis.  In  the 
dislocation  inwards,  the  outer  articular  surface  of  the  head  of 
the  tibia  is  displaced  towards  the  internal  condyle,  producing 
an  analogous  deformity. 

The  causes  of  these  dislocations  are  falls  on  the  feet,  sudden 
twists  of  the  knee-joint,  or  blows  directed  laterally  against  the 
lower  end  of  the  femur.  The  deformity  which  accompanies 
them  is  so  characteristic  of  their  nature,  that  a  mistaken 
diagnosis  is  not  likely  to  occur.  They  are  easily  reduced  by 
moderate  extension,  combined  with  rotation,  or  by  pressing  the 
displaced  tibia  into  its  natural  position.  There  is,  however,  one 
accident  which  very  closely  resembles  them :  a  separation  of 
the  lower  epiphysis  of  the  femur,  or  a  fracture  partly  through 
it.  A  little  boy,  four  years  of  age,  was  riding  behind  a  cab, 
when  his  left  leg  got  between  the  spokes  of  the  wheel,  and  he 
was  brought  into  the  Westminster  Hospital  with  an  apparent 
dislocation  of  the  tibia  inwards-  With  very  slight  extension  of 
the  limb,  the  deformity  was  removed  and  distinct  crepitus 
elicited ;  the  existence  of  this  sign,  then,  is  conclusive  as  to  the 
nature  of  the  injury. 

Dislocations  in  the  antero-posterior  direction  cannot  take  place 
without  the  application  of  great  force.  The  dislocation  of  the 
tibia  forwards  is  most  frequently  brought  about  by  a  forced 
extension  of  the  knee-joint,  or  by  a  heavy  body  striking  the 
lower  and  front  part  of  the  thigh  while  the  limb  is  extended. 
The  dislocation  backwards  is  usually  the  result  of  direct  violence 
applied  bo  the  upper  and  front  part  of  the  tibia  when  the  knee 
is  bent.  In  both  of  these  displacements  considerable  injury  is 
done  to  the  soft  structures  of  the  joint,  and  the  muscles  in  the 
neighbourhood  are  sometimes  torn  through.  In  the  dislocation 
forwards  the  popliteal  artery  is  also  more  or  less  compressed, 
and  this  has  led  to  subsequent  gangrene  of  the  limb.  The 
symptoms  of  the  dislocation  forwards  are  a  swelling  in  the  ham, 
produced  by  the  condjdes  of  the  femur,  and  another  on  the  front 
and  lower  part  of  the  thigh,  caused  by  the  head  of  the  tibia, 
while  a  depression  exists  below  the  former  bone  and  above  the 
latter.  The  limb  is  shortened  to  a  variable  extent,  according 
as  the  tibia  is  higher  or  lower  in  front  of  the  femur.    In  the 
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majority  of  cases  the  limb  is  extended,  but  in  some  it  has 
been  flexed ;  the  mobility  also  varies  from  almost  complete 
fixity  to  a  considerable  amount  of  motion  in  every  direction. 
In  the  dislocation  backwards,  the  head  of  the  tibia  forms  a 
projection  in  the  ham,  and  a  deep  depression  exists  in  front  of 
the  knee,  below  the  projecting  condyles  of  the  femur.  Thus 
there  are  the  same  projections  and  depressions  as  in  the  last- 
described  accident ;  but  their  position  is  reversed.  The  limb 
is  extended  and  shortened,  and  the  patella  is  placed  horizon- 
tally, with  its  anterior  surface  looking  downwards  and  its  upper 
margin  forwards.  This  dislocation  is  more  rare  than  the  pre- 
ceding one. 

Treatment. — The  reduction  of  these  dislocations  is  not  diffi- 
cult ;  extension  must  be  made  from  the  ankle,  in  the  axis  of  the 
displaced  tibia,  and  counter-extension  from  the  thigh,  aided,  if 
necessary,  by  pressing  the  condyles  of  the  femur  upwards,  and 
the  head  of  the  tibia  downwards.  After  reduction  is  accom- 
plished, the  joint  must  be  kept  perfectly  motionless  for  two  or 
three  weeks,  and  the  ordinary  remedies  employed  for  preventing 
or  subduing  inflammation. 

Sub-luxations  of  the  semilunar  cartilages. — Inflammation  of  the 
knee-joint  is  liable  to  be  followed  by  enlargement  of  the  semi- 
lunar cartilages,  and  by  elongation  of  the  ligaments  which 
connect  them  with  the  tibia.  Under  these  circumstances,  a 
trivial  accident,  such  as  striking  the  toe  against  some  projecting 
object  while  the  foot  is  slightly  everted,  as  in  walking ;  or  even 
turning  suddenly  in  bed,  should  the  clothes  happen  to  catch  the 
point  of  the  foot,  may  cause  a  displacement  of  the  cartilages, 
and  bring  the  condyles  of  the  femur  into  direct  contact  with 
the  head  of  the  tibia.  The  symptoms  which  this  gives  rise  to 
are  a  sudden  and  severe  pain  in  the  joint,  with  inability  to 
straighten  it,  followed  in  a  short  time  by  the  effusion  of  fluid, 
and  the  usual  symptoms  of  synovitis. 

Bassius  recorded  a  case  of  this  description  in  1731.  It  happened  in  a  female, 
who  had  previously  been  the  subject  of  severe  infiaiuniation  of  the  joint, 
which  ended  in  enlargement  of  the  external  semilunar  ca'tilaf^e.  One  day,  on 
attempting  to  put  the  limb  to  the  ground,  she  fell  down ;  and  Bassius,  who  was 
called  in,  found  the  cartilage  greatly  enlarged,  and  projecting  outwards;  it  was 
reduced  by  pressure,  but  required  a  plaster  and  bandage  to  retain  it  in  its 
place.*  Somewhat  similar  cases,  attended  with  a  marked  projection  of  the 
internal  semilunar  cartilage,  have  been  recorded  by  Malgaigne  and  by  Deque- 


*  Malgaigne,  tome  ii.  p.  968. 


DISLOCATIONS  or  THE  FIBULA.  917 


vaiiviller;  *  Hey  t  and  Sir  A.  Cooper,J  on  the  contrary,  observed  no  projection 
or  other  deformity;  so  that  the  symptoms  may  have  been  due  to  the  existence 
of  loose  cartilages  in  the  joint.  M.  Gimelle  §  has  related  a  case  in  which  this 
mistake  was  made ;  but  the  true  cause  having  been  at  length  discovered,  Larrey 
cut  into  the  joint  and  removed  the  foreign  body. 

Reduction  is  generally  easily  accomplislied  by  flexing  the 
knee  to  its  utmost  extent,  and  then  suddenly  straightening  it, 
imparting  to  the  leg  at  the  same  time  a  slight  rotatory  move- 
ment. Should  these  manipulations  succeed,  the  patient  will  be 
able  to  extend  his  limb  and  jnoye  it  freely ;  but  the  plan  is  not 
invariably  successful,  and  it  then  becomes  necessary — all  other 
means  of  reduction  failing — for  the  patient  to  wear  constantly 
a  bandage  or  knee-cap  firmly  around  the  joint.  Even  Avlien 
reduction  is  effected,  similar  support  of  the  joint  is  required,  in 
order  to  prevent  a  return  of  the  accident,  to  which  persons  who 
have  once  suffered  are  particularly  prone.  In  all  cases  some 
degree  of  inflammation  of  the  joint  is  set  up,  which  requires 
the  usual  treatment  for  synovitis. 

Compound  dislocations. — These  injuries  are  among  the  most 
serious  to  which  the  limbs  are  liable ;  for,  to  the  danger  inci- 
dental to  every  wound  of  a  large  and  healthy  joint,  there  is 
superadded  that  arising  from  the  forcible  separation  and  dis- 
placement of  the  bones  which  compose  it,  and  the  extensive 
laceration  of  the  soft  structures  of  and  around  the  joint,  includ- 
ing sometimes  the  popliteal  artary.  Eor  these  reasons  it  is 
seldom  possible  to  save  the  limb,  and  rarely  advisable  to  make 
the  attempt ;  nevertheless,  if  the  subject  of  the  accident  be 
young  and  of  good  constitution,  if  the  wound  in  the  integu- 
ments be  small,  and  the  soft  parts  around  the  joint  not  much 
bruised  or  the  popliteal  artery  injured,  an  attempt  may  reason- 
ably be  made  to  preserve  the  limb. 

Dislocations  of  the  head  of  the  fibula  have  been  occasionally 
met  with,  both  from  relaxation  of  the  ligaments  which  connect 
it  with  the  tibia,  and  from  rupture  of  the  same  by  violence.  || 
Reduction  is  efi'ected  by  flexing  the  leg,  so  as  to  relax  the  biceps, 
and  then  pushing  the  head  of  the  bone  into  its  place ;  after 
reduction,  a  compress  or  cushion  must  be  firmly  fixed  behind  the 
head  of  the  bone,  so  as  to  retain  it  in  position,  and  it  should  be 
kept  on  for  six  weeks  or  two  months. 

*  Eev.  Med.-chir.  tome  vi.  p.  180;  tome  vii.  p.  311. 
t  Hey,  Observations  in  Surgery,  pp.  327  et  seq. 

X  Cooper,  op.  cit.  p.  212.  §  Gazette  meclicale,  1835,  p.  221. 

II  See  p.  920,  for  a  remarkable  case  of  this  dislocation. 
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Dislocations  of  the  AnJde-joint. 

In  these  dislocations  there  is  a  separation  of  the  articular 
surfaces  of  the  lower  end  of  the  tibia  and  of  the  upper  surface 
of  the  astragalus,  and  much  ingenuity  has  been  expended  in 
discussing  whether  it  is  the  tibia  which  is  dislocated  from  the 
astragalus,  or  the  astragalus  from  the  tibia.  If  the  foot  were 
fixed  in  a  vice,  and  force  applied  to  the  leg,  the  tibia  might  be 
separated  from  its  connections  with  the  astragalus,  and  the 
injury  be  called  with  perfect  truth  a  dislocation  of  the  tibia.  If 
the  leg  were  fixed  in  the  same  way,  and  force  applied  to  the  foot, 
the  astragalus  might  be  separated  from  its  connections  with  the 
tibia,  and  the  injury  with  equal  truth  be  called  a  dislocation  of 
the  astragalus  or  foot ;  but  if  instead  of  fixing  either  leg  or 
foot,  force  were  applied  equally  and  simrdtaneously  to  both,  as 
happens  perhaps  in  the  majority  of  these  luxations,  the  separa- 
tion of  their  articular  surfaces  would  be  mutual,  and  neither  of 
the  above  terms  would  be  strictly  correct.  It  is  absurd,  there- 
fore, to  dispute  about  which  is  the  bone  dislocated ;  neither 
would  it  be  possible  to  adopt  the  mode  of  displacement  as  a 
basis  of  nomenclature.  In  all  other  dislocations,  the  distal 
part  of  the  limb  is  assumed  to  be  displaced,  and  the  proximal 
end  to  be  in  its  place  ;  but  in  the  case  of  the  ankle-joint  this 
rule  has  been  arbitrarily  set  aside,  without  any  equivalent 
advantage.  On  the  contrary,  it  has  given  rise  to  much  confu- 
sion of  terms,  the  same  accident  being  differently  designated 
according  to  the  views  of  the  surgeon  describing  it.  Sir  A. 
Cooper,  and  most  English  surgeons,  speak  of  the  tibia  as  the 
bone  displaced ;  while  Petit,  Boyer,  and  the  majority  of  French 
surgeons,  refer  the  displacement  to  the  astragalus :  hence  the 
dislocation  inwards  of  the  English  would  be  the  dislocation 
outwards  of  the  French.  Not  less  confusion  prevails  in  the 
designation  of  the  luxations  of  the  calcaneo-astragaloid  joint ; 
one  writer  calling  them  dislocations  of  the  astragalus,  another 
dislocations  of  the  foot,  and  a  third  using  these  terms  synony- 
mously ;  whilst  the  majority  make  no  distinction  between  those 
cases  in  which  the  astragalus  maintains  its  connection  with  the 
bones  of  the  leg  and  is  dislocated  only  from  those  of  the  tarsus, 
and  those  in  which  it  is  separated  from  both.  In  the  descrip- 
tion of  these  several  accidents,  tberefore,  the  following  terms 
will  be  employed.    The  separation  between  the  astragalus  and 
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the  tibia  will  be  called  a  dislocation  of  the  foot  at  the  ankle- 
joint  ;  the  separation  between  the  astragalus  and  the  os  calcis 
and  scaphoid  will  be  spoken  of  as  a  dislocation  of  the  foot 
at  the  calcaneo-astragaloid  joint ;  while  the  term  dislocation  of 
the  astragalus  will  be  confined  to  the  separation  of  this  bone 
both  from  its  tibial  and  tarsal  connections. 


Fig.  136.  Fig,  137. 


The  foot  in  Pott's  fracture.  The  boues  in  Pott's  fracture. 

(After  Pott.) 


Dislocations  of  the  foot  at  the  ankle-joint  may  take  place  in 
the  following  directions,  placed  according  to  their  frequency — 
outwards,  inwards,  backwards,  and  forwards.  In  the  dislocation 
outwards  the  fibula  is  broken  from  two  to  three  inches  above 
the  malleolus ;  the  foot  is  everted,  and  its  outer  edge  raised, 
whilst  its  inner  rests  on  the  ground ;  a  hollow  exists  at  the  seat 
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of  the  fracture,  and  the  extremity  of  the  tibia  projects  on  the 
inner  side  of  the  joint,  immediately  beneath  the  skin.  This  is 
the  accident  which  goes  by  the  name  of  Pott's  fracture. 

'  The  support  of  the  bod}',  and  the  due  and  proper  use  and  execution  of  the 
ofEce  of  the  joint  of  the  ankle/  observes  Pott,  '  depend  almost  entirely  on  the 
perpendicular  bearing  of  the  tibia  upon  the  astragalus,  and  on  its  firm  con- 
nection with  the  fibula.  If  either  of  these  be  perverted  or  prevented,  so  that 
the  former  bone  is  forced  from  its  just  and  perpendicular  position  on  the 
astragalus,  or  if  it  be  separated  by  violence  from  its  connection  with  the  latter, 
the  joint  of  the  ankle  will  suffer  a  partial  dislocation  internally  ;  which  partia.1 
dislocation  cannot  happen  without  not  only  a  considerable  extension,  or  perhaps 
laceration  of  the  bursal  ligament  of  the  joint,  which  is  lax  and  weak,  but  a 
laceration  of  those  strong  tendinous  ligaments  which  connect  the  lower  end  of 
the  tibia  with  the  astragalus  and  os  calcis,  and  which  constitute  in  great 
measure  the  ligamentous  strength  of  the  joint  of  the  ankle.  This  is  the  case, 
when,  by  leaping  or  jumping,  the  fibula  breaks  in  the  weak  part  already  men- 
tioned, that  is  within  two  or  three  inches  of  its  lower  extremity.  When  this 
happens,  the  inferior  fractured  end  of  the  fibula  falls  inward  toward  the  tibia, 
that  extremity  of  the  bone  which  forms  the  outer  ankle  is  turned  somewhat 
outward  and  upward,  and  the  tibia  having  lost  its  proper  support,  and  not 
being  of  itself  capable  of  steadily  preserving'  its  true  perpendicular  bearing,  is 
forced  off  from  the  astragalus  inwards,  by  which  means  the  weak  bursal,  or 
common  ligament  of  the  joint,  is  violently  stretched,  if  not  torn,  and  the  strong 
ones,  which  iasten  the  tibia  to  the  astragalus  and  os  calcis,  are  always  lacerated ; 
thus  producing-  at  the  same  time  a  perfect  fracture  and  a  partial  dislocation.'  * 

Besides  the  fracture  of  the  fibula,  which  nearly  always  ac- 
companies this  dislocation,  the  internal  lateral  ligament  is 
sometimes  torn  through,  and  there  may  be  detached  with  it 
more  or  less  of  the  internal  malleolus  ;  or  the  lower  end  of  the 
tibia  may  be  broken  very  obliquely,  one  portion  of  it  remaining 
attached  to  the  fibula,  where  it  is  connected  with  that  bone  by 
ligamenti  There  is  a  remarkable  if  not  a  unique  case,  related 
by  Boyer,  in  which  this  dislocation  was  unaccompanied  by  a 
fracture  of  the  fibula ;  but  in  lieu  of  this,  the  entire  bone  was 
forced  upwards,  and  its  head  dislocated  from  the  articular  facet 
of  the  tibia,  t 

Simple  dislocation  of  the  foot  inwards  is  a  rare  and  rather 
severe  accident ;  greater  force  being  required  to  produce  it  than 
the  dislocation  outwards ;  hence,  in  addition  to  the  tibia  being 
generally  obliquely  fractured  through  the  malleolus,  and  sepa- 
rated from  the  shaft,  there  may  also  be  a  fracture  of  the  astra- 
galus, and  of  the  outer  malleolus.  If  there  be  no  fracture  of 
the  latter,  the  external  lateral  ligament  will  be  torn  through ; 

«  rotfs  Works,  by  James  Earle,  1790,  vol.  i.  p.  409. 
t  Boyer,  Maladies  chirurg.  tome  iii.  p.  883, 
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but  the  deltoid  remaiBs  tinafiFected  by  the  displacement.  The 
symptoms  of  this  injury  are,  inversion  of  the  foot,  a  great  pro- 
minence of  the  outer  ankle,  which  almost  touches  the  ground, 
and  a  depression  on  the  opposite  side  of  the  ankle. 

Both  of  these  lateral  dislocations  are  occasioned  by  a  sudden 
twist  of  the  foot  outwards  or  inwards,  as  in  jumping  or  falling 
from  a  height  on  the  foot ;  and  their  reduction  may  be  accom- 
plished by  extension  made  from  the  foot,  the  leg  and  thigh 
being  previously  flexed,  so  as  to  reduce  to  a  minimum  the 
resistance  of  the  muscles.  Two  side-splints,  with  foot-pieces 
made  of  wood,  leather,  or  gutta-iDcrcha,  or  the  starch-bandage 
strengthened  with  millboard,  must  be  applied  and  kept  on  for 
six  weeks,  the  patient  being  allowed  to  go  about  upon  crutches. 

Dislocation  of  the  foot  ha chwards  may  arise  from  jumping  off  a 
carriage  in  motion,  or  from  a  fall  backwards  whilst  the  foot  is 
confined ;  from  either  cause,  the  capsular  and  part  of  the  deltoid 
ligaments  may  be  ruptured,  the  fibula  broken  above  the  malleo- 
lus, and  the  tibia  forced  from  the  astragalus  on  to  the  navicular 
and  cuneiform  bones.  The  symptoms  of  this  accident  are,  a 
shortening  of  the  foot  and  a  lengthening  of  the  heel,  with  a  de- 
pression above  the  latter.  The  toes  are  pointed  downwards,  and 
the  extremity  of  the  tibia  forms  a  projection  in  front  of  the 
ankle.  Reduction  may  be  accomplished  in  the  same  manner  as 
in  the  last-described  dislocation,  and  a  similar  apparatus  is 
sufiicient  for  the  after-treatment. 

Dislocation  of  the  foot  forwards  is  so  rare  that  Sir  A.  Cooper 
never  saw  a  case,  and  but  few  such  are  on  record.  One  of  the 
best-described  cases  is  that  recorded  by  Mr.  R.  W.  Smith,  of 
Dublin.* 

The  subject  of  the  accident  was  a  sailor,  -who,  while  assisting  to  raise  a  very 
heavy  cask  on  board  ship,  having-  at  the  same  time  one  leg  much  flexed  on  the 
foot,  and  the  thigh  on  the  leg,  was  struck  by  the  falling:  of  the  cask  just  above 
the  knee,  forcing  the  distal  end  of  the  tibia  backwards  from  off'  the  astragalus 
on  to  the  upper  and  posterior  surface  of  the  calcaneum.  The  symptoms  of  this 
accident  were,  a  lengthening  of  the  dorsum  of  the  foot  to  the  extent  of  one 
inch,  and  a  shortening  of  the  leg  to  the  extent  of  half  an  inch,  the  two  malleoli 
being  that  much  nearer  the  ground.  The  projection  of  the  heel  had  dis- 
appeared, and  the  tibia  formed  a  remarkable  projection  in  front  and  to  the 
inner  side  of  the  tendo-achillis.  The  fibula  was  uninjured;  but  the  extremity 
of  the  inner  malleolus  had  been  fractured. 

The  only  accident  with  which  this  could  be  confounded  is  a 


*  Dublin  Quartei-ly  Journal  of  Medical  Science,  May  1852. 
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fracture  of  the  tibia  immediately  above  the  ankle-  joint ;  but  the 
situation  of  the  malleoli  would  be  decisive  as  to  the  nature  of 
the  injury.  In  the  few  cases  of  this  accident  which  have  been 
published,  reduction  was  not  effected,  and  the  patients  remained 
very  lame  ;  but  there  seems  to  be  no  reason  why  cases  of  this 
description,  if  seen  early  and  properly  recognised,  should  not  be 
reduced  in  a  similar  manner  to  the  lateral  dislocations,  and 
treated  in  all  respects  similarly. 

Comj)ound  dislocations  of  the  foot  at  the  anMe-joint  take  place 
in  the  same  directions  as  the  simple  dislocations,  and  are 
accompanied  by  similar  injury  to  the  ligaments  and  bones  of  the 
joint.  There  is,  however,  superadded  the  wound  in  the  integu- 
ments communicating  with  the  joint,  and  there  may  be  also 
laceration  of  the  blood-vessels  and  tendons,  and  extensive 
comminution  of  all  the  bones  of  the  joint,  and  even  of  the  os 
calcis. 

It  would  be  impossible  to  lay  down  rules  for  the  treatment  of 
every  case ;  each  must  be  studied  separately,  and  the  means 
adapted  to  the  circumstances  present.  If  arteries  are  wounded 
and  bleeding,  they  must  be  tied ;  if  bones  are  comminuted  the 
pieces  must  be  removed  ;  resection  may  be  required  in  some 
cases,  and  amputation  in  others.  As  a  general  rule,  amputa- 
tion is  improper,  and,  except  under  the  circumstances  to  be 
presently  mentioned,  the  preservation  of  the  limb  ought  always 
to  be  attempted.  Our  first  object,  therefore,  should  be  to  reduce 
the  dislocation,  by  bending  the  leg  on  the  thigh,  and  making 
extension  and  counter-extension  from  the  foot  and  thigh. 
Reduction  having  been  eft'ected,  and  the  wound  cleansed  from 
dirt  and  other  foreign  bodies,  the  limb  must  be  placed  on  a 
hollow  splint  with  a  foot-piece,  in  such  a  position  as  admits  of 
the  easy  application  of  dressings  to  the  wound  withoiit  disturb- 
ing the  joint ;  then  a  piece  of  lint  may  be  laid  on  the  wound, 
and  kept  wet  by  the  dropping  of  cold  water  from  a  bottle  or 
other  apparatus  suspended  above  it.  Should  the  case  proceed 
favourably,  little  or  no  other  treatment  will  be  necessary,  unless 
it  be  the  occasional  administration  of  opiates  to  allay  irritation 
and  relieve  pain.  Some  months,  however,  must  elapse  before 
the  patient  will  be  able  to  bear  upon  the  limb ;  and  however 
complete  the  recovery,  the  movements  of  the  joint  are  not 
always  restored.  It  was  mentioned  just  now  that,  as  a  general 
rule,  amputation  should  not  be  had  recourse  to  in  these  acci- 
dents ;  nevertheless,  there  are  circumstances  which  justify,  and 
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even  demand,  this  operation.  Thus,  primary  amputation  may 
be  advisable  on  account  of  the  advanced  age  of  the  patient,  or 
the  extensive  laceration  and  contusion  of  the  soft  parts,  esj^eci- 
ally  if  complicated  with  woimds  of  the  blood-vessels  or  with 
extensive  shattering  of  the  bones.  Amputation  may  likewise 
be  necessary  some  time  after  the  accident,  when  the  attempt  to 
save  the  limb  has  failed,  through  dilfuse  inflammation  or  slough- 
ing of  the  soft  parts  of  the  foot  and  leg  or  consecutive  hsemor- 
rhage,  or  on  account  of  severe  constitutional  disturbance 
threatening  the  life  of  the  patient. 

Dislocations  of  the  Foot  at  the  Calcaneo-  and  Scapho-astragaloid 
Joints,  commonly  called  Dislocations  of  the  Astragalus. 

In  the  last-described  dislocations,  the  astragalus  maintained 
its  normal  relations  with  the  other  bones  of  the  foot,  and  altered 
them  only  as  regards  the  bones  of  the  leg ;  in  the  dislocations 
we  are  now  about  to  speak  of,  the  astragalus  retains  its  connec- 
tions with  the  latter,  but  is  no  longer  in  normal  relation  with 
the  former.  Till  a  comparatively  recent  date,  no  distinction 
was  made  between  this  accident  and  the  one  next  to  be  de- 
scribed, in  which  the  astragalus  is  separated  from  the  bones 
both  of  the  leg  and  of  the  foot ;  but  under  the  general  term 
dislocation  of  the  astragalus  were  included  both  these  forms  of 
injury.  It  is  not  therefore  to  be  wondered  at,  that  those  who 
first  recognised  the  distinction,  and  perceived  that  two  different 
accidents  had  hitherto  been  confounded  with  each  other, 
should  not  have  adopted  a  uniform  nomenclature  in  reference  to 
the  newly-discovered  injury^  Accordingly,  it  has  been  described 
under  the  following  synonyms  :  (1)  dislocation  of  the  astragalus ; 
(2)  partial  dislocation  of  the  astragalus ;  (3)  single  dislocation 
of  the  astragalus ;  (4)  dislocation  of  the  head  of  the  astragalus ; 
(5)  luxation  sous-astragalienne ;  (6)  luxation  metatarsienne ; 

(7)  dislocation  of  the  scaphoid  and  calcis  from  the  astragalus ; 

(8)  dislocation  of  the  os  calcis  and  astragalus.  In  adopting  a 
nomenclature  which  has  not  hitherto  been  employed  to  desig- 
nate this  injury,  the  writer  has  been  influenced  mainly  by  a 
desire  that  it  should  at  once  express  the  real  nature  of  the 
accident,  and  at  the  same  time  not  violate  the  rule  which 
regards  the  distal  part  of  the  limb  as  that  which  is  displaced. 
Both  these  conditions  are  more  perfectly  fulfilled  by  the  title  at 
the  head  of  this  section  than  by  any  of  those  previously  employed. 
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It  may  be  objected,  that  it  is  only  a  part  of  the  foot  -vvhicli  is 
displaced,  and  therefore  to  call  the  accident  a  dislocation  of  the 
foot  is  not  correct ;  but  for  this  objection  to  be  valid,  it  must 
first  be  shown  that  the  foot  deprived  of  a  toe,  or  the  hand  of  a 
finger,  is  thereby  disentitled  to  its  distinctive  appellation. 

The  principal  varieties  of  this  dislocation  are  four  in  number, 
viz.  two  lateral,  which  are  the  most  common ;  one  backwards, 
which  is  very  uncommon  ;  and  another  forwards,  which  is  still 
more  rare.  The  chief  lesions  which  are  found  in  the  simple 
dislocations  are  rupture,  pai-tial  or  complete,  of  the  interosseous 
ligament  between  the  os  calcis  and  astragalus,  and  of  the 
synovial  capsules  between  these  bones.  The  scapho-astragaloid 
ligament  is  also  torn  through,  together  with  the  lateral  liga- 
ments of  the  ankle-joint,  sometimes  on  both  sides,  but  more 
frequently  on  the  one  which  is  opposed  to  the  direction  of  the 
displacement.  Partial  fractures  of  the  astragalus,  os  calcis,  or 
both  bones,  or  of  one  or  other  malleoli,  injury  or  rupture  of  some 
of  the  tendons,  blood-vessels,  or  nerves,  are  occasionally  met 
with  in  the  compound  varieties  of  this  accident. 

A  question  of  some  interest  in  connection  with  these  dis- 
placements is,  whether  the  scaphoid,  with  the  rest  of  the  foot, 
can  be  luxated  from  the  head  of  the  astragalus,  the  body 
of  this  bone  retaining  its  connections  with  the  os  calcis  through 
the  unruptured  interosseous  ligament ;  or,  to  make  use  of  the 
phraseology  generally  employed,  whether  the  head  of  the  astra- 
galus can  be  luxated  without  its  body  undergoing  displacement. 
Till  the  publication  of  M.  Broca's  memoir,*  this  form  of  injury 
was  generally  believed  in ;  but  that  acute  surgeon,  arguing 
from  the  anatomical  relations  of  the  bones  of  the  tarsus,  espe- 
cially those  of  the  os  calcis  and  cuboid,  questions  the  possibility 
of  its  occurrence,  and  proves  incontestably  that  some  of  the 
recorded  examples  were  really  luxations  of  the  whole  foot  at  the 
calcaneo-astragaloid  joint,  with  rupture  of  the  interosseous 
ligament,  while  others  he  considers  had  their  origin  in  errors 
of  diagnosis.  Without  doubting  the  frequency  of  diagnostic 
errors,  most  surgeons  will  probably  be  more  disposed  to  admit 
with  Malgaigne  as  '  tres-possibles  les  subluxations  sur  le  sca- 
phoi'de  signalees  par  Boyer  et  Richerand,  et  meme  les  luxations 
completes  de  la  tete  de  I'astragale  avec  un  deplacement  a  peine 
sensible  du  corps  de  I'os  sur  le  calcaneum.'f    Indeed,  the 

*  Memov-es  de  la  Societe  (le  Chirurgie,  tome  iii.  p.  566. 
t  Op  cit.  tome  ii.  p.  1031. 
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possibility  of  such,  an  injury  must  now  be  considered  as  placed 
beyond  a  doubt  by  a  case  recorded  by  Pollock,  in  which,  in  a 
well-marked  dislocation  of  the  foot  inwards,  the  interosseous 
ligament  was  found  to  be  unruptured.* 

In  the  dislocation  of  the  foot  backwards  (commonly  called  dis- 
location of  the  astragalus  forwards),  the  head  of  the  astragalus 
rests  upon  the  instep,  where  it  forms  a  tumour,  projecting 


Fig.  138. 


Dislocation  of  the  foot  at  the  calcaneo-  and  scapbo-astragaloid  joints.  The  teudo- 
achillis  is  seen  to  have  been  divided,  by  which  means  the  dislocation  was  reduced 
during  life.  After  death  the  tarsus  was  put  into  the  inverted  position  which  it 
occupied  at  the  time  of  the  accident,  a.  The  head  of  the  astragalus  displaced  from 
its  connection  with  the  scaphoid,  h.  The  interosseous  calcaneo-astragaloid  liga- 
ment, not  completely  rviptured.  c.  The  posterior  articular  surface  of  the  astragalus, 
marked  by  a  slight  fissure.  (From  the  Museum  of  St.  George's  Hospital.  Pollock's 
case.) 

almost  through  the  skin.  The  foot  is  somewhat  extended 
and  shortened  in  front  of  the  leg,  but  elongated  behind.  Slight 
flexion  and  extension  can  be  made,  though  attended  with  pain. 

Perhaps  the  best  example  of  this  variety  of  dislocation  is  that  published 
by  Macdonnell,  of  which  the  following  is  an  abstract.    On  August  6,  1838, 


*  Med.-Chir.  Truns.  vol.  xlii.  p.  39. 
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Mr.  Carmichael  was  riding  at  a  brisk  trot,  when  Lis  horse  suddenly  fell.  To 
prevent  being  pitched  forwards,  he  threw  himself  back  in  the  saddle,  and 
strongly  extended  his  legs  to  meet  the  ground.  The  sliock  of  his  descent  was 
accordingly  received  upon  the  anterior  extremities  of  the  metatarsal  bones, 
especially  the  metatarsal  bone  of  the  great  toe  of  the  right  foot,  which  alone 
came  to  the  ground.  The  following  were  the  symptoms :  '  The  toes  were 
turned  outwards,  the  inner  edge  of  the  foot  forming  an  angle  of  about  30° 
with  its  natural  direction  ;  the  sole  was  slightly  turned  outwards,  and  the 
outer  edge  slightly  elevated.  The  concavity  of  the  tendo-achillis  posteriorly 
was  manifestly  increased,  and  the  heel  lengthened.  On  grasping  the  soft  parts 
between  the  tendo-achillis  and  tibia,  we  found  the  distance  between  these 
parts  much  greater  than  in  the  other  foot.  The  absence  of  the  hard  projection, 
which  would  have  been  formed  by  the  upper  articulating  surface  of  the  astra- 
galus, had  it  passed  backwards  with  the  other  tarsal  bones,  was  evident.  The 
malleoli  were  perfectly  defined.  Below  and  before  the  inner  there  was  a  hard 
prominence,  over  which  the  skin  was  tense,  formed  by  the  inner  surface  of  the 
astragalus  brought  into  relief  by  the  dislocation,  and  tlie  slight  eversion  of  the 
sole  of  the  foot.  Much  the  most  striking  part  of  the  deformity  consisted  in  a 
prominence  on  the  dorsum  of  the  foot.  Immediately  in  front  of  the  tibia  it 
presented  a  flat  surface  broad  enough  to  receive  the  finger,  and  from  which 
there  was  an  abrupt  descent  upon  the  anterior  part  of  the  tarsus.  Over  this 
projection,  caused  by  the  head  of  the  astragalus,  the  integuments  were  so  tense 
that  it  was  evident  a  very  small  additional  force  would  have  driven  it  through 
the  skin.  Lastly,  on  taking  the  distance  from  the  point  of  the  internal  mal- 
leolus to  the  extremity  of  the  great  toe  with  a  tape-measure,  I  found  it  to  be 
exactl}'  an  inch  less  than  the  distance  between  the  same  points  in  tlie  left  foot. 
We  could  detect  no  fracture.  The  foot  could  be  flexed  and  extended,  but  it 
occasioned  great  pain.'  * 

Reduction  was  attempted  by  making  extension  from  the  foot,  and  counter- 
extension  from  the  knee,  previously  bent  to  the  utmost ;  at  the  same  time  the 
heel  was  pressed  forwards,  and  the  astriigalus  and  tibia  backwards,  the  toes 
drawn  inwards,  and  the  outer  edge  of  the  foot  depressed.  These  means  failing, 
pulleys  were  applied,  and  the  manipulation  continued,  and  in  about  ten  minutes, 
the  pain  having  become  unendurable,  Mr.  Carmichael  made  a  violent  efl'ort, 
the  pulleys  were  relaxed,  and  the  reduction  was  effected  at  the  same  moment 
without  noise. 

Dislocation  of  the  foot  forwards  is  exceedingly  rare.  Malgaigne 
could  find  but  one  example,  which  is  recorded  by  M.  Parise.f 

It  happened  to  a  quarrj^man  who,  while  at  work,  with  his  left  foot  resting 
on  a  block  of  stone,  and  his  right  on  the  ground,  was  thrown  forcibly  forwards 
by  the  falling  of  a  mass  of  stone  ;  the  thigh  being  at  the  time  strongly  flexed 
on  the  trunk,  the  leg  on  the  thigh,  and  the  foot  on  the  leg.  The  following 
were  the  symptoms  :  the  foot  was  flexed  on  the  leg ;  the  projection  of  the  heel 
had  disappeared ;  and  the  extremities  of  the  bones  of  the  leg,  with  the  astra- 
galus, were  directed  to  the  posterior  part  of  the  calcaneum.  As  no  crepitus 
could  be  elicited,  the  accident  was  presumed  to  be  a  dislocation ;  but  the 


*  Dublin  Journal,  18.39,  vol.  xiv.  p.  23-5. 
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swelling  and  pain  were  so  great,  that  a  complete  examination  could  not  be 
made,  and  reduction  was  not  attempted.  Nine  months  afterwards  the  condition 
of  the  limb  was  as  follows :  the  foot  was  flexed  at  a  right  angle  with  the  leg, 
its  point  inclined  inwards,  and  its  inner  border  slightly  depressed;  it  was 
elongated  in  front  of  the  bones  of  the  leg,  and  the  projection  of  the  heel  was 
completely  effaced.  At  the  level  of,  and  a  little  below  the  malleoli,  posteriorly, 
was  a  bony  projection,  which  pushed  backwards  the  tendo-achillis  be^'ond  the 
heel.  Above  this  projection  was  another  less  marked,  formed  by  the  posterior 
and  inferior  margin  of  the  tibia;  the  malleoli  were  not  separated  from  each 
other,  nor  did  they  present  any  traces  of  fracture.  The  extensor  tendons  of 
the  toes  were  stretched  over  the  instep,  and  beneath  these  on  the  outer  side 
was  a  projection,  which  appeared  to  be  the  head  of  the  astragalus,  and  imme- 
diately in  front  of  this  a  depression.  Flexion  and  extension  of  the  ankk -joint 
existed  to  a  limited  extent. 

Dislocation  of  the  foot  sideways. — The  lateral  dislocations  of 
the  foot  at  the  calcaneo-astragaloid  joint  are  most  frequently 
compound  and  incomplete  ;  that  is,  the  astragalus  still  rests  on 
a  portion  of  the  os  calcis,  and  is  not  placed  at  its  side  as  in  the 
complete  dislocations.  These  dislocations  are  most  frequently 
brought  about  by  forced  movements  of  adduction  or  abduction, 
and  the  foot  retains  very  nearly  the  position  in  which  it  was 
thrown  by  the  accident ;  but  in  some  cases  it  has  been  forced 
from  under  the  astragalus  without  any  deviation  of  its  borders 
or  surfaces,  as  happened  in  a  case  reported  by  Mr.  Hancock,* 
in  which  the  foot  was  thrown  outwards ;  and  in  another  case 
of  Mr.  Paget's,  in  which  it  was  thrown  inwards.  The  symptoms 
of  a  luxation  outwards  are,  abduction  of  the  foot,  its  outer 
border  being  raised,  and  its  inner  resting  on  the  ground.  The 
outer  malleolus  is  buried  in  the  fossa  caused  by  the  eversion  of 
the  foot,  and  the  inner  malleolus  and  the  head  of  the  astragalus 
project  unnaturally  inwards.  In  the  complete  dislocation  this 
projection  will  be  greater,  and,  in  addition  to  these  symptoms, 
there  will  be  a  shortening  of  the  limb,  and  the  extremity  of  the 
inner  malleolus  will  be  placed  nearer  to  the  sole  of  the  foot. 
In  thirteen  examples  of  this  injury  collected  by  Broca,  nine 
were  compound,  and  in  six  the  fibula  was  broken. 

In  the  dislocation  inwards,  the  foot  is  inverted  and  its  inner 
border  raised,  resembling  the  varus  form  of  club-foot.  The 
head  of  the  astragalus  and  the  outer  malleolus  project  beyond 
the  outer  border  of  the  foot,  and  a  deep  depression  exists  below. 
On  the  inner  side  of  the  foot  an  elongated  projection,  formed 
by  the  inner  border  of  the  calcaneum,  completely  masks  the 


*  Lancet,  1844,  vol.  ii.  pp.  35,  70,  and  Med.-Chir.  Trans,  vol.  xlii.  p.  46. 
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inner  malleolus.  The  scaphoid  bone  can  be  felt  nearer  to  the 
OS  calcis  than  natural,  and  thus  the  inner  border  of  the  foot  is 
shortened  and  somewhat  concave,  while  the  outer  is  lengthened 
and  unnaturally  convex.    The  tibia  and  fibula  are  unbroken. 

Two  cases  of  this  dislocation  have  been  described  by  M. 
Letenneur,*  and  two  by  M.  Malgaigne.f 

Diagnosis. — There  ai'e  several  injuries  with  which  dislocations 
of  the  foot  at  the  calcaneo-astragaloid  joint  may  be  confounded, 
the  principal  of  which  are  the  following  : 

1.  Dislocations  at  the  ankle-joint. 

2.  Fractures  of  the  tibia  just  above  the  ankle-joint. 

3.  Fractures  of  the  astragalus  in  a  horizontal  or  oblique 
direction. 

4.  Dislocations  of  the  astragalus  properly  so  called. 

1.  From  the  lateral  dislocations  of  the  foot  at  the  ankle-joint 
they  may  be  distinguished  by  the  j)rojection  of  the  head  of  the 
astragalus  in  front  of  the  bones  of  the  leg,  and  by  the  persistence 
of  the  movements  of  flexion  and  extension ;  while  fracture  of 
the  malleoli,  which  is  the  rule  in  dislocations  at  the  ankle, 
is  the  exception  in  the  corresponding  sub-astragaloid  disloca- 
tions. In  the  antero-posterior  luxations  at  the  ankle,  the  upper 
pulley-like  surface  of  the  astragalus  will  project  either  in  front  of 
or  behind  the  leg-bones,  and  the  whole  limb  will  be  shortened ; 
while  both  these  signs  will  be  absent  in  the  sub-astraga- 
loid dislocations.  2.  Fractures  of  the  tibia  just  above  the 
ankle-joint,  with  displacement  of  the  foot  backwards,  also  bear 
some  resemblance  to  the  sub-  astragaloid  dislocations  of  the  foot 
in  the  same  direction,  but  may  be  distinguished  from  them  by 
the  same  siofns  as  distinfjuished  the  luxation  without  fracture 
just  given,  and  by  the  existence  of  crepitus ;  to  which  we  may 
add  that  the  dislocation  consequent  on  fracture  is  rarely  or 
never  complete,  and  the  lower  sharp  ridge  of  the  broken  bone 
can  be  felt  projecting  beneath  the  skin.  3.  Fractures  of  the 
astragalus,  when  occurring  in  a  horizontal  or  oblique  direction, 
are  generally  accompanied  with  distortion,  resembling  some- 
what the  dislocations  we  are  treating  of ;  the  foot  with  the 
lower  fragment  of  the  astragalus  being  carried  in  one  direction, 
and  the  leg  with  the  upper  fragment  in  the  opposite.  These 

*  Hev.  3Ied.-cJnr.  1854,  tome  xii.  p.  19. 
t  Malgaigne,  op.  cit.  tome  ii.  p.  1044, 
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accidents,  liowever,  are  rare,  and,  in  all  the  recorded  examples 
met  with,  were  compound  ;  so  that  the  nature  of  the  lesion  was 
manifest ;  but  in  a  simple  fracture  of  this  nature,  the  diagnosis 
might  probably  be  established  by  the  crepitation,  and  by  the 
absence  of  the  projection  caused  by  the  head  of  the  astragalus. 
4.  Luxations  of  the  astragalus  from  all  its  connections  are 
unquestionably  the  accidents  which  have  been  most  frequently 
confounded  with  the  sub-astragaloid  dislocations ;  but  the 
shortening  of  the  leg,  produced  by  the  approximation  of  the 
tibia  to  the  os  calcis,  the  relation  of  the  head  of  the  astragsltis 
to  the  malleoli,  and  the  loss  of  motion  at  the  ankle-joint,  are 
sufficient  to  distinguish  them. 

Treatment. — What  cannot  fail  to  have  struck  any  one  who  has 
looked  over  the  published  cases  of  this  dislocation,  and  that  of 
the  astragalus  with  which  it  has  been  confounded,  is  the  ease 
with  which  some  of  these  have  been  reduced,  and  the  extreme 
difficulty,  and  even  impossibility,  of  its  reduction  in  others. 
These  difficulties  are  owing  to  the  following  circumstances. 
1.  The  posterior  edge  of  the  astragalus  may  become  wedged  in 
the  fossa  between  the  articulating  facets  of  the  os  calcis.  This 
has  happened  in  several  instances,  and  has  hitherto  presented 
an  insuperable  obstacle  to  reduction :  thus  in  M.  Eoux's  case 
of  dislocation  outwards,  in  which  amputation  was  performed, 
Nelaton  found  the  head  of  the  astragalus  resting  on  the 
inner  surface  of  the  scaphoid  bone,  while  the  deep  fissure 
between  its  two  inferior  articulating  surfaces  received  a  por- 
tion of  the  sharp  margin  which  surrounds  the  articulating 
cavity  on  the  posterior  surface  of  the  scaphoid ;  the  posterior 
edge  of  the  astragalus  was  also  engaged  in  the  fossa  which 
separates  the  two  superior  facets  of  the  calcaneum.*  2.  The 
head  of  the  astragalus  may  be  driven  against  the  tendon  of  the 
tibialis  posticus  muscle,  and  either  rupture  it,  or  escape  above 
or  below  it.  In  the  last  case,  the  neck  of  this  bone  will  be 
firmly  constricted  between  the  tendon  and  the  calcaneo-scaphoid 
ligament ;  and  extension  made  to  reduce  this  form  of  dislocation 
will  be  the  most  efi^ectual  means  of  preventing  it  from  taking 
place.  3.  In  the  dislocation  inwards  the  head  of  the  astragalus 
will  rupture  or  push  before  it  the  extensor  tendons  on  the 
dorsum  of  the  foot,  and  no  obstacle  will  be  presented  by  them 
to  the  reduction  ;  but  the  scaphoid  and  anterior  part  of  the  foot 


*  Bull,  de  la  Soc.  mat.  1835,  tome  x.  p.  38. 
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are  drawn  towards  the  heel,  so  that  the  space  between  the 
scaphoid  and  os  calcis,  occupied  normally  by  the  under  and 
inner  part  of  the  head  of  the  astragalus,  is  obliterated  by  the 
action  of  the  same  muscles  as  are  engaged  in  the  production  of 
talipes  varus  ;  chiefly  the  gastrocnemius  and  soleus,  and  the 
two  tibial  muscles.  The  dislocation  forwards  is  so  rare  that  no 
dissections,  I  believe,  have  been  made  to  show  what  were  the 
obstacles  to  reduction  ;  but  looking  at  the  form  of  the  os  calcis, 
it  would  seem  highly  probable  that  it  was  due  to  the  outer 
border  of  the  posterior  facet  of  the  calcis  being  engaged  in  the 
inter-articiilar  fossa  on  the  under-surface  of  the  astragalus. 
With  our  present  knowledge,  then,  of  the  chief  circumstances 
which  have  hitherto  so  frequently  baffled  the  best  attempts  to 
eifect  reduction  of  these  dislocations,  it  would  seem  expedient 
in  all  cases  of  simple  luxation  which  have  not  yielded  to  mode- 
rate extension  and  manipulation,  to  divide  subeutaneously  one 
or  more  of  the  tendons  of  those  muscles  which  offer  the  greatest 
resistance  to  our  efforts.  In  all,  reduction  would  probably  be 
facilitated  by  division  of  the  tendo-achillis,  and  in  the  lateral 
displacements  one  or  both  tibials  may  also  require  division.* 
If  these  means  fail,  all  further  operative  measures  should  be 
abandoned  for  the  moment,  and  only  again  had  recourse  to  if 
the  integuments  slough,  and  the  exposed  astragalus  becomes 
necrosed,  when  a  part  or  the  whole  of  this  bone  may  be  removed 
with  very  little  risk  to  the  patient.  In  the  dislocations,  com- 
pound from  the  beginning,  reduction  should  be  attempted,  as 
in  the  simple  forms  ;  but  in  the  event  of  failure,  the  astragalus 
should  be  removed  without  delay. 

Dislocations  of  the  Astragalus  properly  so  called. 

These  are  the  dislocations  to  which  Boyer  has  applied  the 
term  double,  on  account  of  the  separation  of  the  astragalus 
from  both  the  tibia  and  os  calcis.  According  to  Malgaigne, 
these  are  more  common  than  the  sub-astragaloid  dislocations, 
while  Pollock  believes  them  to  be  the  most  rare  of  all  dislo- 
cations implicating  the  bone.  Unfortunately  we  do  not  at 
present  possess  sufficiently  reliable  data  on  which  to  determine 
their  relative  frequency.  The  astragalus  may  be  displaced  in 
the  same  directions  as  it  occupied  in  the  last-described  luxa- 
tions, viz.  forwards,  backwards,  and  laterally ;  to  which  must 

*  See  Pollock,  Med.-Chir.  Trans,  vol.  xlii. 
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be  added  certain  peculiar  and  rare  displacements  of  the  bone, 
in  which  it  becomes  rotated,  to  a  greater  or  less  extent,  on  one 
or  other  of  its  axes.  Thus  it  has  been  found  rotated  from  a 
quarter  to  half  a  revolution  on  its  antero-posterior  or  long  axis, 
so  as  to  bring  the  upper  and  lower  surfaces  of  the  bone  to  look 
sideways,  or  even  completely  to  reverse  their  normal  position  ; 
it  has  also  been  found  rotated  around  its  vertical  axis,  tne  head 
of  the  bone  looking  inwards,  and  the  outer  surface  of  its  body 
forwards.  Or,  more  remarkable  still,  these  two  forms  of  luxa- 
tion have  been  combined,  as  in  a  case  related  by  Thierry,  m 
which  the  head  of  the  bone  was  directed  backwards,  ana  the 
posterior  extremity  of  the  bone  forwards  and  outwards.  At  the 
same  time  it  was  so  rotated  on  its  antero-posterior  axis  that  the 
trochlea  looked  inwards,  and  the  tibia  rested  on  the  inner  side  of 
its  body,  which  was  upwards,  its  inner  edge  fittmg  exactly  into 
the  angle  formed  by  the  malleolus  with  the  rest  of  the  mortise. 

Dislocation  of  the  astragalus  forivards.— In  this  form  of  dis- 
placement the  astragalus  is  thrown  either  directly  forwards,  or, 
what  is  more  common,  with  an  inclination  of  its  head  to  the 
inner  or  outer  side.    The  symptoms  do  not  difier  as  regards 
the  position  of  the  astragalus  with  reference  to  the  other  bones 
of  the  foot  from  those  which  characterise  the  dislocations 
described  in  the  last  section,  but  the  relation  of  the  displaced 
bone  to  the  bones  of  the  leg  offers  an  important  point  of  ditter- 
ence  by  which  they  may  be  distinguished.  Thus,  the  astragalus 
being  thrown  forwards  from  underneath  the  tibia,  forms  a  pro- 
jection in  front  of  it ;  while  the  latter,  now  resting  on  the  os 
calcis,  appears  sunk  into  the  dorsum  of  the  foot,  and  the  move- 
ments of  the  ankle-joint  are  of  course  annihilated.    In  some  ot 
these  dislocations  forwards,  the  head  of  the  astragalus  has  been 
thrown  so  much  inwards  and  downwards  as  to  bring  the  long 
axis  of  the  bone  into  a  line  with  that  of  the  tibia,  and  so  to 
appear  as  if  it  were  a  continuation  of  that  bone.    The  position 
of  the  foot  is  always  found  to  vary  with  that  of  the  astragalus, 
and  to  be  more  or  less  everted  or  inverted,  according  as  the 
bone  is  thrown  towards  one  or  the  other  side. 

Dislocation  of  the  astragalus  hachvards  is  a  somewhat  rare 
accident,  but  two  excellent  examples  of  it  have  been  published 

*  Examples  of  these  forms  of  injury  have  been  recorded  by  Laumonier  (Journal 
de  Fom-croy,  1791,  tome  ii.  p.  40) ;  Foucher  {Revue  mcd.-chr.  1845  tome  xvu. 
p.  20:3)  ;  Dupuytren  {Ammaire  med.-cJm:  des  Ilupmmx  de  Pans,  l»i  J,  p.  ; 
Turner  \Transact.  Frovin.  Med.  and  Surg.  Assoc.  vol.  ix.  p.  417). 
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bj  Mr.  Benjamin  Phillips,  in  the  Medical  Gazette  of  1834,  vol. 
xiv.,  one  of  which  is  here  transcribed. 

*  Mr.  G.  was  driving  out  in  a  phaeton,  when  the  horse  became  unmanageable, 
and  the  reins  broke.  Mr.  G.  threw  himself  from  the  carriage,  with  the  intention 
of  stopping  the  horse;  he  alighted  upon  his  feet,  but  immediately  fell 
forward  to  the  ground.  The  kind  of  injury  which  had  occurred  was  imme- 
diately apparent  by  the  remarkable  projection  which  was  presented  just  above 
the  heel.  The  tendo-achillis  was  pressed  out  by  the  displaced  astragalus,  so 
as  to  form  an  angle  of  40°,  and  at  one  point  the  bone  had  reached  so  near  to 
the  surface  that  vesication  was  produced  directly  over  it.  The  anterior  part  of 
the  foot  appeared  shortened,  and  a  projection  was  presented  anteriorly  by  the 
inferior  extremity  of  the  tibia.  There  was  very  little  ecchymosis,  and  it  was 
not  at  all  evident  upon  what  portion  of  the  foot  he  had  rested  on  coming  to  the 
ground.  It  appeared  probable  that  the  foot  was  suddenly  and  forcibly  flexed, 
because  in  that  movement  the  anterior  border  of  the  articular  surface  of  the 
tibia  meets  the  neck  of  the  astragalus,  which  arrests  the  movement  of  flexion 
before  it  has  proceeded  far  enough  to  produce  luxation  of  the  foot  upon  the 
leg.'  This  conjecture  of  Mr.  Phillips  is  rendered  highly  probable  by  the  mode 
in  which  the  luxation  was  produced  in  another  case,  which  he  describes  in  the 
same  journal.  The  gentleman  was  playing  at  cricket,  and,  while  running  very 
rapidly  after  the  ball,  a  gutter  which  was  in  his  course  was  not  observed.  The 
toes  rested  on  the  further  side  of  this  gutter,  while  the  heel  was  jammed 
directly  into  it,  and  he  fell  forward.  The  appearance  of  the  limb  in  these  two 
cases  was  very  similar. 

The  dislocated  astragalus,  instead  of  being  thrown  directly 
backwards,  is  sometimes  found  on  the  inner  or  outer  side  of 
the  tendo-achillis,  between  this  and  one  or  other  of  the  malleoli. 
An  example  of  the  displacement  backwards  and  inwards,  which 
was  reduced,  occurred  at  University  College  Hospital,  in  the 
year  1839,  and  is  reported  in  the  July  number  of  the  Lancet 
of  that  year.  A  compound  dislocation  of  the  astragalus,  back- 
wards and  outwards,  which  could  not  be  reduced,  and  in  which 
the  bone  was  therefore  extracted,  is  recorded  by  Turner,  in  his 
collection  of  cases.* 

Dislocations  of  the  astragalus  inwards  and  outwards. — These 
displacements  cannot  be  complete  without  being  at  the  same 
time  compound,  when  the  nature  of  the  injury  is  thus  rendered 
manifest.  Even  in  the  incomplete  luxations,  if  the  bone  be 
not  reduced,  sloughing  of  the  soft  parts  over  the  projecting 
astragalus  takes  place  subsequently,  and  reveals  the  nature  of 
the  displacement.  It  is  difficult  to  imagine  how  either  of  these 
luxations  can  take  place  without  a  fracture  of  the  malleoli ;  yet 
Bojer  assures  us,  that  in  a  case  of  dislocation  of  the  astragalus 


*  Loc.  cit. 
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inwards,  to  which  he  was  called,  there  was  no  fracture  of  any 
bone,  nor  any  separation  of  the  tibia  from  the  fibula.  On 
reading  his  description  of  the  case,  it  would  appear  to  be  a 
dislocation  of  the  foot  outwards,  at  the  calcaneo-astragaloid 
joint,  while  at  the  same  time  the  astragalus  was  rotated  on  its 
long  axis,  so  as  to  place  its  upper  or  trochlear  surface  inwards,  and 
its  outer  surface  upwards.  Thus  it  can  scarcely  be  called  a  disloca- 
tion inwards,  inasmuch  as  the  bone  did  not  completely  leave  the 
mortise  which  is  formed  for  it  by  the  tibia  and  the  fibula.  Two 
other  very  similar  cases  have  been  recorded  by  Aubra}  *  and 
Robert  t  in  both  of  which  the  bone  had  undergone  the  same  rota- 
tion on  its  axis  ;  but  the  displacement  inwards  was  greater,  the 
trochlear  surface  projecting  in  this  direction  beyond  the  inner 
malleolus. 

Treatment. — The  reduction  of  a  complete  dislocation  of  the 
astragalus,  without  divisions  of  some  of  the  tendons  which  pass 
from  the  leg  to  the  foot,  would  appear  at  first  sight  to  be  well- 
nigh  impossible ;  and  though  several  such  cases  have  been 
published,  it  is  highly  probable  that  some  of  them  at  least  were 
instances  of  partial  and  not  of  complete  luxation.  This  difii- 
culty  of  reduction  is  owing  to  the  obliteration  of  the  space 
normally  occupied  by  the  astragalus,  through  the  action  of  the 
powerful  muscles  which  pass  from  the  thigh  and  leg  to  the 
foot.  If  moderate  extension  and  counter-extension  under  chloro- 
form, together  with  manipulation  fail,  the  tendo-achillis  should 
be  divided,  and  this  likewise  failing,  the  bone  had  better  be 
left  in  its  abnormal  situation,  and  no  immediate  attempts  made 
to  remove  it.  The  propriety  of  leaving  the  bone,  instead  of 
removing  it  in  the  first  instance,  was  strongly  insisted  on  by 
Sir  A.  Cooper  ;  and  the  judiciousness  of  this  practice  has  been 
fully  proved  by  the  more  recent  researches  of  M.  Broca,  who 
has  shown  that  in  36  cases  of  irreducible  simple  luxation  of  the 
astragalus,  in  which  immediate  extraction  of  the  bone  was 
performed,  9,  or  one-quarter,  were  fatal ;  while  in  43  irreducible 
cases  in  which  no  primary  operation  was  performed,  there  were 
only  2  deaths.  Of  the  remaining  41  cases,  amputation  was 
performed  in  2 ;  and  extraction  of  the  bone,  after  it  had  be- 
come exposed  by  the  sloughing  of  the  integuments,  in  16  ;  all 
of  which  recovered  :  while  no  operation  of  any  kind  was  re- 


*  Aubray,  Journ.  de  Med,  1771,  tome  xxxvi.  p.  351. 
t  Robert,  Gazette  des  Hopitaux,  1846,  p.  384. 
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quired  in  23,  the  patients  recovering  with,  a  useful  limb,  though 
of  course  -with  some  deformity  and  lameness.*  The  practice 
to  be  pursued  in  compound  luxations  of  the  astragalus  differs 
from  that  recommended  in  the  compound  sub-astragaloid  dis- 
locations, for  the  reason  that  the  bone  is  more  completely 
separated  from  its  connections,  and  that  the  space  which  it 
naturally  occupies  is  obliterated  by  the  approximation  of  the 
tibia  and  the  calcis.  The  first  would  render  it  more  liable  to 
death,  and  the  second  would  increase  the  difficulty  of  returning 
it.  If  we  add  to  these  two  circumstances  the  fact  of  there 
being  an  open  wound  communicating  with  the  isolated  and 
detached  bone,  it  seems  more  than  probable  that,  even  if  reduc- 
tion were  effected,  its  vitality  would  be  so  far  impaired  as  to 
render  its  subsequent  extraction  necessary,  while  the  irritation 
it  would  be  likely  to  set  up  might  jeopardise  the  limb,  or  even 
the  life  of  the  patient.  Under  these  circumstances,  the  most 
proper  and  safe  course  is  to  remove  the  bone  in  the  first  instance, 
without  making  any  attempt  at  reduction. 


Dislocation  of  some  of  the  other  Tarsal  Bones. 

Dislocation  of  os  calcis,  &c. — M.  Broca,  after  a  careful  analysis 
of  the  recorded  cases  of  this  dislocation,  decides  that  the  evidence 
in  favour  of  them  is  not  conclusive. 

Malgaigne  agrees  with  Broca,  so  far  as  the  cases  he  has  adduced  as  eyidence 
are  concerned,  yet  cites  two  instances  which  came  under  the  charge  of  M. 
Jourdan  at  the  Hotel  Dieu  of  Marseilles,  which,  he  considers,  establish  beyond 
doubt  the  possibility  of  this  accident  taking  place.  In  one  of  these  the  relations 
of  the  astragalus,  scaphoid,  and  leg  bones,  and  the  movements  of  flexion  and 
extension  of  the  foot,  were  perfect.  The  os  calcis  projected  considerably 
beneath  and  external  to  the  outer  malleolus,  and  its  anterior  articular  process 
was  separated  from  the  cuboid.  The  luxation  was  caused  by  a  heavy  piece  of 
wood  falling  on  the  foot  from  a  height ;  and  M.  Jourdan  easily  reduced  it  by 
making  pressure  on  the  foot  and  os  calcis  in  opposite  directions.t  In  1847 
Mr.  Canton  published  in  the  Lancet  of  May  15  'An  account  of  the  dissection 
of  an  unusual  form  of  displacement  of  the  astragalus,'  but  which  Malgaigne 
considers  an  example  of  dislocation  of  the  calcaneum  outwards. 

Dislocations  of  some  of  the  other  tarsal  bones  are  occasionally  met  with  ;  thus 
Burnett  has  described,  in  the  Medical  Gazette  for  1837,  vol.  xix.  p.  221,  the  case 
of  a  gentleman  who,  in  taking  a  leap  while  fox-hunting,  dislocated  the  scaphoid 
bone  from  its  connections  with  the  cuneiform  bones.  Burnett  found  a  wound 
three  inches  in  length  over  the  instep,  through  which  the  scaphoid  and  astra- 
galus protruded,  the  tjiree  facets  of  the  former  bone  being  directed  forwards 


*  Gazette  des  Hu2ntaux,  1852,  p.  371. 


t  Malgaigne,  tome  ii.  p.  10G9, 
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and  outwards.  By  making  steady  pressure  on  this  bone  for.  fifteen  minutes  it 
was  reduced,  the  wound  healed,  and  the  patient  recovered  the  free  use  of  the 
foot.  Cases  have  been  recorded  by  Piedagnel,  Walker,  and  others,  in  which 
the  bone  has  been  separated  from  the  astragalus  as  well  as  from  the  cunei- 
form bones.* 

Dislocations  of  the  cuneiform  hones. — Two  forms  of  luxatioji 
of  the  internal  cuneiform  bone  have  been  met  with ;  in  one  it 
is  separated  from  the  scaphoid  in  company  with  the  first 
metatarsal  bone  ;  in  the  other  it  is  separated  from  all  its 
articulations,  and  is  thrown  upwards  and  inwards.  The  three 
bones  are  also  sometimes  luxated  together  upwards,  and  are 
reduced  by  pressure  without  much  dilficulty. 

Dislocations  of  the  first  row  of  tarsal  hones  from  the  second  roiv, 
or  of  the  os  calcis  and  astragalus  from  the  cuboid  and  scaphoid 
hones. — The  reality  of  this  accident  is  somewhat  problematical, 
and  has  not  yet  been  verified  by  dissection.  Its  assumed 
existence  rests  chiefly  on  the  evidence  of  Petit  and  Sir  A. 
Cooper ;  the  first  of  whom  affirms  that  he  had  met  with  two 
cases,  but  gives  no  description  of  the  symptoms,  and  merely 
contents  himself  with  the  following  brief  remark :  '  Cette 
maladie  se  connait  par  la  seule  difPormite,  elle  indique  le  cote 
oil  les  OS  se  trouvent  loges.'t  Sir  A.  Cooper  does  not  profess 
to  have  seen  the  case  he  describes,  which  is  given  on  the 
authority  of  the  students  of  Guy's  Hospital,  who  had  reduced 
the  displacement  before  he  saw  it.  '  The  calcis  and  astragalus 
remained,'  we  are  told,  '  in  their  natural  situations,  but  the  fore- 
part of  the  foot  was  turned  inwards  upon  these  bones.  The 
appearance  was  so  precisely  like  that  of  a  club-foot,  that  they 
could  not  at  first  believe  that  it  was  not  a  natural  defect  of  the 
kind.' J  Another  example  of  this  injury  has  been  recorded  by 
Liston.§  A  boy,  aged  fourteen,  fell  from  a  height  of  forty 
feet,  and  alighted  on  the  extremity  of  the  right  foot.  The 
scaphoid  and  cuboid  bones,  it  is  stated,  were  dislocated  upwards, 
and  the  foot  was  half  an  inch  shorter  than  the  other.  Reduc- 
tion was  not  attempted,  but  the  patient  left  the  hospital  in  three 
weeks  able  to  stand  on  the  foot. 


*  Journal  univ.  et  hehdom.  1831,  tome  ii.  p.  208 ;  The  3Iedtcal  Examiner, 
1851,  p.  203. 

t  Petit,  Maladies  des  Os,  1723,  tome  i.  p.  321. 

J  Cooper,  op.  cit.  p.  336.  §  Liston,  Practical  Surgerij,  p.  140. 
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Dislocations  of  the  Metatarsal  Bones. 

One  or  more  of  these  bones  are  sometimes  displaced,  or  tlie 
entire  range  maj  be  throvm  upwards,  downwards,  outwards, 
or  inwards,  the  first  direction  being  the  most  frequent.  Some 
rare  examples  have  been  seen  in  which  contiguous  bones  have 
been  thrown  in  opposite  directions  ;  the  three  first,  for  example, 
being  thrown  downwards,  and  the  fourth  upwards.  Although 
these  dislocations  can  only  be  occasioned  by  great  violence,  they 
are  rarely  compound  ;  they  are  most  frequently  caused  by  falls 
on  the  toes,  or  force  directed  on  the  anterior  part  of  the  foot 
from  above  downwards,  or  laterally.  The  luxations  upwards 
and  downwards  are  readily  diagnosed  by  the  shortening  of  the 
foot,  without  a  corresponding  elonga  tion  of  the  heel,  and  by  the 
projection  and  depression  on  the  instep.    Dr.  Smith  of  Dublin, 


Fio.  139. 


Dislocation  of  the  metcatarsus.    (After  E.  W.  Smith.) 


who  has  given  one  of  the  best  accounts  of  the  upward  dislocation 
of  these  bones,*  calls  attention  to  the  peculiar  alteration  in  the 
form  of  the  sole  of  the  foot,  which,  instead  of  presenting  its 
natural  concavity,  becomes  convex  both  in  its  antero-posterior 
and  transverse  diameters.  The  lateral  displacements  are  readily 
distinguished  by  the  projection  at  the  inner  or  the  outer  border 
of  the  foot.  In  an  analysis  of  twenty -nine  cases  of  these  tarso- 
metatarsal dislocations,  Dr.  Hitzig  found  thirteen  were  of  single 
bones,  and  sixteen  of  the  entire  metatarsus.  It  would  seem  also, 
that  unreduced  dislocations  of  the  entire  tarsus  in  a  vertical 


*  Smith,  op.  cit.  p.  226. 
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direction,  give  rise  to  less  inconvenience  than  the  lateral  dis- 
placements. Eecent  dislocations  are  best  reduced  by  manual 
extension  and  counter-extension,  with  pressure  of  the  thumbs 
on  the  displaced  bone  under  chloroform.* 

Dislocations  of  the  phalanges  are  rare.  Of  twenty-two  cases  in 
which  the  first  row  were  dislocated,  Malgaigne  states  that  nine- 
teen were  of  the  great  toe,  and  three  of  all  the  toes  at  once.  The 
displacements  are  always  upwards,  and  may  be  complete  or 
partial,  and  are  generally  compound.  There  is  a  certain  analogy 
between  the  luxation  of  the  first  phalanx  of  the  great  toe  and 
that  of  the  corresponding  phalanx  of  the  thumb,  and  a  similar 
difficulty  is  experienced  in  its  reduction ;  this,  it  has  been  con- 
jectured, is  owing  to  the  resistance  of  the  internal  lateral 
ligaments  and  the  tendons  of  the  short  and  long  flexor  muscles. 
Reduction  has  sometimes  been  effected  by  traction  only,  but  at 
other  times  all  means,  even  dividing  the  internal  lateral  liga- 
ments and  the  flexor  tendons,  have  failed.  Dislocations  of  the 
second  row  of  phalanges  are  so  rare  that  Malgaigne  could  find 
but  two  examples  of  the  accident  on  record ;  one  was  a  com- 
pound dislocation  affecting  the  great  toe,  and  the  other  the 
third  toe  ;  both  were  returned.  These  accidents,  he  states,  are 
almost  peculiar  to  jockeys,  and  arise  from  falls  from  horseback 
with  the  foot  underneath  the  animal.  They  have  also  been 
occasioned  by  the  passage  of  carriage-wheels  over  the  foot. 

CARSTEN  HOLTHOUSE. 


*  New  Syd.  Soc.  Biennial  Retrospect,  1865-6,  p.  273,  from  Berliner  Klin. 
Wochenschrift,  vol.  ii.  p.  39-42,  1865. 
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